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PKEFACE. 


LIBIUITY 

‘ 185 ^) 


(TO THE FIRST EDITION.) 


fOiiR Kaitorial tabors for tlie^first year are now concluded, and it is with some gratu 
Ocation. that wc complete tliis, the first volumc of • * 

THE MAGAZINE OF ^lENCE ifMD SCHOOL OF ART^. 

« 

, We bejran by u plain, straight-forward statement, (see page \,J of our object and 
intcnlionB, detetmined to net to f^em toTthe best of Durability. We have done so, 
and cgii boldly appeal to our 'friends and constant readers—whether wc have not 
exceeded our promises ? We have recorded every thing new and valuable—explained 
numerous ^iiost important Philosophical Instruments—have ourselves wilaen nearly Two 
Hundred Original Pa])ers on Scientific Manipulation, or cxplanatoiy of interesting 
Processes, (some of which were never before made public)—have answered One Hundrtnl 
and Seventy Queries, and conducted, we trust with courtesy and attention, on extensive 
torrcsiiondcnco. If we have delayed for a week or two, any time, to give tha 
infornmliun sought oftcr.iit has lieen only because we were desirous, in the meantime, 
to search f)iit the best m»d fullest information—thus, the request of- a single receipt has* 
often produced u full description—a hint has suggested an interesting process. Hcnee 
bsiYu arisen the papers on Gilding, I,ackering, Bronzing, Medalling, and very many others; 
which, wo Hatter ourselves, are useful to all future inquirers. Had this^ plan not been 
ndoptq^, our Miignziiio would liavc been “ a thing of shreds and patches at present, 
however individual patifnci* may have l)cen tried, the general value of the volume has 
been greatly incrcS^etT, for all is, as far as possible for us to have made it, fully perfect, 
cumplcfe. a’nd instructive. * 


Tlic above wjll easily account fiy th? cfrcumstance that so many scientific subjects 
have not hitherto been explained—Galvanism, Electt^-Magnetic Ac?ion, Pneumatics, the 
Lucernal and Oxy-hydrogen l^licroscope, Polarization of Light, some departments of the 
• Fine Arts, jiarticuhirly the different styles of Engraving, Lithography, &c.~the subjects 
Varnishing, Assaying, Botany, Geolog}', and numerous others. Some of these have 
^beenlong ])repiired. a^d will^be immediately entered into in the second volum^ Science, 
indeed, offers so many experiments, affords so much delight, |ivc8 rise and 

uiilookcd-for results, and contributes in so great a degree to improvemeii^P^Mw^s of 
life, locomotion, and commerce; besides giving us a rational, and exteosi^^^vRNnedge 
of the works of nature, that yfe can have no hesitation in promisiqg still more valocble*^ 
matter for our future [nges thkn that which has gone before. 





PREFACE. 


But it is somewhat irksome to record our own endeavours our own anxict)^ 
nor is it further necessary. The constantly and»ateadily-incrcasing sale of our^'work, 
week by week, and'month by momh, b our best reward. It has reached a d^ree 
extension, not only above our most sanguine hopes, but which at hrst we bcKeved 
impossible for any such % periodic**! to h(ve don/*; which gives us the md^t encouraging 
expectations fdk the future—and which will ixeite us onwards in our useful course 
with renewed vigor, and we trust, having now ^eatcr experience, with rcncwecL and 
increasing success. , * 

f. 

It remans for us now only to return thanks to our very numerous Contributors, 
Subscribers, and Well-wishers, and this we do sincerely and heartily,—begging to assuri^ 
them, that if we have not at all times followed their adidcel attended to tHeir requests, wd 
inserted the* contributions which they have been so kind as to send us, it has been 
because of circumstances, which we f*ould not fully explain, not from a disregard toward 
them; for<if we have had one endeavour more than another, it has been to treat all with 
equal respect and equal attention. 

THE EDITOR. « 

55, Great Preeeot Streett * 

April let, 1840. 


PREFACE TO THE SECOND EDITION. 

7hb sale of a volume ot a Scientific Magazine, being so great as to warrant the expenri 
of a large reprint, and still more so to justify the additional outlay of stereotyping, 
is unparalleled in the history of periodicals;—^yct such has been the case with this 
volume. The proprietors have theref6re taken the opportunity of having a careful revision 
of the whole, a uniform type preserved throughout, additional wood-cuts inserted wheve 
the text was obscure, the introduction of new and interesting matter, instead of answers 
to correspondents, advertisements, and other ephemeral notices, and such other improve¬ 
ments as have a tendency to promote uniformity, and add additional value to the whole 
series, which is now proceeding through the Third Volume. * • 

t ' THE EDITOR. 

87, Cottage GroM, 

Auguet, 1841. ' ■* 





»cliuHCti for mtinnftl nnd ncientifie 
amiiRomfint, iiMucestheP/opri* 
etnin to offer to the Public thi^cheap 
antf useful publication. 

♦ •The intention is three-fold, PiraC'io record, 
explain, •nd illustrate all useful diseoTeries made 
from time to time in the Mbchanicai. and 
Physical Sciencrs, and to jpve full and accurate 
descriptions all new and interesting Philoso 
1 ‘iiicAL Apparatus and Experiments. Besides 
which, this psrt of the work will contain critical and 
popular Pajiers on every division of Natdbal 
Philosophy and Chemistry, Elbctricitt, 
Galvanism, Magnetism, Electro and Thermo- 
1\4^onbti 8M, will meetwi^es]>ecial attention; and 
here we flatter ourselves we have some atren^b of 
experience and correspondence. * 

Astronomy, parUcularly in the making of 
Illustrative .\pparntus—an account of which ia 
given in no work whatever.' 

Optics and Optical Instrdmknts, with the 
ri%‘nt improvements and discoveries in Microsco¬ 
pic Science, now of such paramount value in 
understanding the works of nature. That nowand 
wonderf4 Science, the Polarieation op Light, 
will receive adequate UlustrAion, ns well as the 
valuable Sciences of IV^cimnice, IIydrcstatics, 
Mydraulicb, and Pneumatics, with theirappli- 
cation to Manufactures,*to Locomotion, and to the 
Steam Engine. 

Seemdiy .—Our intention is to supply what we 
have loi^ considered to be ranch wanti^, a Scroot* 
OF Arti, or a manua^of the processes of manufac¬ 
ture and of manipulation, employed in the Fine and 
Ornamental Arts, aa well as in the more strictly 
scientific subjects. Thus we shall enijnvour to give 
^lain instructions to perform with sueoesa the Arts 
of Metal and Wood Engeayino, Modelling 
and Casting, Carying and Ornambktal Tuen- 
No. ^e varioua Btylea of DaAWiNoand Paint- 

^JNO^WORKING IN Gl^tS Sn^ JAPANNING— 
BUHL and MoTBcn-or-PaARL Wore, &c. &c. 

Natural History, though forming no essen¬ 
tial part of our plan, will not be wholly negleeted. 
It will, indeed, be necessary to allude to many 
natural objects when treating of the Microscope. 
▲Iso, the collecting, the preserva^on, Ac., of 
Mo. I. 


Animals and Plants, as well ss the cleaning and 
beiiuflfying Skblir and Minerals, will legiti¬ 
mately come within the clasa of thf Ornamental 
Arts. Beyond this, we cannot at preset, promise— 
unless, in<h^, to give from time to time such short 
and incidental notices of the productions of our own 
•country, as it may be useful for all to know, and 
which do not interfere with the more immediate 
objects of our Publication. 

71iipd/y.—To give a Critical Review of such 
New Publications on Science and .^rt, as fall under 
our notice, tliat the student shall have a guide to 
his choice of bools, and that the stranger at a 
distance may learn what to purchase with advantage. 

Thus we hope to enlist among our readers everji^ 
class of persons. The gentleman who employs his 
leisure hours in works of genius or fancy, equally 
with the artisan who lives by bis manual dexterity-* 
the lecturer who ezplaina the intricacies of science, 
and the student who is but entering its intricate 
paths—Ix^ging to assure them all, that what will* 
be offmd as original ia mostly the result of iMig 
experienct, and what is taken firom others shall be 
only from the most authentic sources. We shall be 
especially solicitous that nothing^vial or incorrect 
be presented to our readers at an| time; for, how¬ 
ever much we may endeavour to render a subject * 
familiar, (and this we always intend to do.) we shall 
itill examine the mathematical principles upon 
which it depends, and the philosophical focta con¬ 
nected with it, and where testa like these cannot be 
applied, we swl endeavour to examine it by the 
still stronger mlea of common sente. 

Bui with all these good intentions our task will 
*be difficult, unless we know the particular desires 
and dofii'iendes of our readers. We, therefore, 
solicit tbeir communications, whether queries for 
their own information, or such answers to the diffi¬ 
culties of others u their own employments and tsatea ' 
may have made them capable of removing. We 
also aoUcit their opinions and suggestions, and bc|( 
an early knowledge of their own discoveries, end 
infonnation as to the discoveries of others; being 
well aware, that, although we have been promised 
every assistance frqm first-rate practical and ad- 
entifie men, and intend actively to .employ our¬ 
selves, to obtain for our readera the earli^ in¬ 
formation upon all matters of interest, yet wi^ouk 
the co-operation of our general, and aa yet unknown 
friends, much that ia valuable mutt be lost. ^ 



THE CAMERA OBSCURA. 


This instrument, the object of the above engraving, 
and ])rr86nt description, was invented bj Friar Bacon 
more than five hundred years ago. It is of such 
simple construction as to be-easity understood, and 
represents the objects subjected to it in all their 
vivid colors, and with so unerring a fidelity, that it 
has always been a favorite amus^ent to view its 
varied and animating pictures. Tlie following is an 
explanation of its construction:— 

^ The engraving represents a room, into which the 
light penetrates only through the top at C. The 
rays of light A, tin^^ with the color of the objects 
reflected, pass through a bole in the side of the 
upper of the instrument, and strike upon the 
looking-glass or reflector B, from this they are cast 
flown upon the double convex lens C, fixed in the 
crass partition F G—here they diverge in propprtion 
to die focus of the lens, and passing on4a^ are 
at last met by the white table below, O E, where the 
ori^nal objects are yividly depicted. The accuracy 
^ef proportion and ^th of perspective will, however, 
*nat be ensured by a fiat table, as will be evident 
upon considering that on a flat surface the rays of 
light passing through the lens will be shorter in the 
centre of the picture than those that reach the sides, 
(u is seen in the figure;) in consequent, the repre¬ 
sentation will be somewhat distorted, and also more • 
brilliant towards the centre than near the cireum- 
ferance of the field of view. To remedy this, two 
methods suggest themselves; one, to have the table 
D E part of e hollow spb|re of a radius according 
to die distance of the lens. This arrangenAnt has 
a serious objeetion in delineating the objects repre- 
*■ seated, because of the impossibility of laying a sheet 
of paper on a spherical b^y. An alteration, there¬ 
fore, of the 1^ itself is tbe only remaining re- 
aouree; If this, instead of being double coneer, be 
a uuuitoue gUut, (that is, like a wateh glass, tldck ' 
in the middle,) luving ite concave side next tht 
object, and if radU of the two suifaces be es 1 to 2, 
die outer rays wfll be rendered longer thu those i' 
Deer the eenbe, and by this means the correctness ‘ 
and brillianey of the picture will be greatly increased. 

The bpper part of the instrument is made to turn 


round ppon a groove at F G, by which means toe 
reflector may be directed to any side of the land¬ 
scape ; tbe re'rtector B is also moveable on a joint 
near the centre of its sides, like a dressKg-glass, 
and thus it is m^e to reflect either distant or near 
objects. Tbe hole in the side, at the top, may have 
a convex lens inserted in it, but although by this 
contrivance a larger field of view is obtained, bril¬ 
liancy is lost in equal proportion- 
I Portable Camera .—This instrument has many 
modifications: the above construction may bdadapted 
to a large conical box, there being one hole or more 
cut in the side of it, to view the objects represented 
on tbe table within. A very convenient portable 
camera obraura for*'drawing landscapes or other 
objects is shown in the following figure. 



u 

where A is the meniscus with its concave side upper- . 
most, and the radius of its convex surftce being to 
the radius of ill concave surface as 5 to 8, and B . 
plane met allic ipscalam, inclined at an angle qf 
to the horison. cto reflect the landscape down- 
wards through the lens A. The draughtsman in¬ 
troduces his brad with the pencil through an open¬ 
ing in the side, made in such a manner as to allow 
no light to fall upon the picture, which U exhibited 
on the paper at C, a doth covering over tbe men. 












The tube cmtainini' the mirror aAd lent ctn bf* 

r )d round bf ■ rod wil^in, and the inclination irf 
mirror diangedf io*8« to introduce objdeti in 
anj pelt of the horizon. 

%TAe Box Comoro U itUl more portable, and may be 
*eonetrttcted with yet greater ia^ty, u foUowi 
Pii^rea boz 12 inches long, 6. wide, and 4 deep. 
In the centre of one end plm a lens, as before, (a 
common double ebnrez lens, of about 10 inch fb^, 
^and which costs 6d., will do rery well,) and inside 
the bpz at the other end a piece of looking glass, at 
an angle of 45*, that is, hatf way between thtfTerti- 
cal and the horizontal line, to reflect the objects 
upwards. Hiat these may become Tisible, a parteof 
the top of the boz over the looking glaaa is cut away, 
and ias place supplied with a piece of ground glass, 
the ground^ide to be placed uppermost. The in¬ 
strument is now complete^ ezoept a blind or shield 
is required to keep eztraneous light Ijpm felling upon 
the picture. This fe effected easily, by piece of 
wood which was removed from the top to make way 
for the glass bring still suffered to remain suipended 
over it at a convenient diatance. 



In tbe above cut A ia the lent,' B the looking 
glass reflector, and C the plate of ground glass upon 
which the view is made apparent, and D &e shield; 
the latter is capable of being moved up and down, 
to shut off as much light as may be advisable, and 
tbe lens is sometimes made to slide in a tube, in 
order that its focus may be better adjusted to tbe 
reflector, and that the objects depicted nay be 
ftndered as clear and vivid as possible. The action 
of the instrument will be eas^y understood; the 
light from the objects around ia thrown upon A, 
^y pam onwards to the reflector B, and are cast 
upwsnls to the lower side of C. Iliis being trans¬ 
parent, they arc seen on its upper side by a person 
looking into the instrument. 


ELECTRICITY. 

ELZCTmciTV of all sciences has during the present 
century made most rapid strides, and stan^ pre* 
emineut in explainin^h^rander and more import¬ 
ant universal phenomena of nature. It gives an 
explanation of the w(^kingB of a subtle and elastic 
fluid, called tbe electric fluid, which ie distributed 
throughout all creation, remaining while at rest un- 
pCTcepiShdc to us, but when disturbed by mechani^ 
friction, heat, or chcpiical action, produdngwll those 
effects called Elcctri^ and (Hlvauic; per^pe Mag¬ 
netic also, 

Tlie lightning, the Aurora Bor^s, the water- 
, spout, the whiriwintl, the rolling pillars of sand of 
the desert, arc but a few among the numerous effects 
^of that jiuwcrful action of the fluid produced by fric¬ 
tion, ^nd which is usually called elecirieity; 
./rictional electricity; or etectrifiiy ienlion, a 
science which from its first discovery has always 
been popular, not merely from its utility, but from 
the extreme beauty, and infinite variety of the experi¬ 
ments wliieh illusirate it, most of which may lie jwr- 
formed with but ordinury trouble, and at little dautprr 
or expense* , 


Singnltr Ibis that a nniversa! fluid snrii as this, 
should not have been known to exist until abont 200 
yean ago, yet electrical appearanoet were then first 
obaerre4, and tbe more’surprising, as there is 
searedy flo action we can d^ and scarry a motimi of 
inanimate nature can take place, be it mechanical op 
chemical, which does not in some manner disturb 
the equilibrium of the eleetri^ fluid. {m|fingjng 
of doud^upou ckn^-^e evaporathm of moisture 
from the ea^’s sncnce—the feU of rain—tbe rolling- 
fd tbe ocean—are all stupeodoiu electrical madiinea, 
and it requires only a concurrence of Avorable cir¬ 
cumstances to render tbe disturbance perceptible to 
one or more of our senses. 

The proof of tbe nniversality of the flaid,^d the 
facUity of its disturbance will be evident by tbe fol- 
lowii^: experiments, which are peiforaed withont 
the aid of a machine of any kind. • 

ON aZCITATlON. 

Ex. 1.—Take a piece of common brown paper, 
about tbe size of. an octavo book, bold it before the 
fire till quite dry and hot, and dnw it briskly under 
the firm several times, so as to rub it on both sides 
at once by the coat. The puper wilhiiow be foond 
•0 powerfully electrical, that If plifeed igainst a 
wainscot or the papered wall of a room, it wfll 
remain there for some minutes without.feUing. « 

> Ex, 2.—If while the pi^r remain fixed to the 
wall, a light fleecy feather be placed against It, It 
will adhere to the paper in tbe same way as the paper 
adheres to the a-all. 

Ex. 3.—If the paper be again wanned, ezdted, 
and hung up, a thread attached to one corner of it, 
it will hold up set end feathers on each side; should; 
these fell off from different sides at the same time, 
they will cling together very strongly, and if after a 
minute they all shook off together, they will fly. 
to one ano^er in a most extraordinary manner. 

JSx. 4.—Heat and excite tbe paper as before, lay 
it on a table, and place upon it a bu, about the sue 
of a pea, mode of elder pith; this ball will immedi¬ 
ately ruu across the paper, and if a needle be pointed^ 
towards it, the ball will again travel to anotiier part 
and A og for a considerable time. 

Ex. 5.—Rub the end of a stick of common seJing 
wax, or a piece of amber, on the eoat-sleeve, when 
it roidUy attracts from the tabldl bran, filaments of 
linen, minute scraps of paper, and bolds them* 
suspended in the air. 

Ex. 6.—Take two pieces of white paper, warm 
them at the fire, place them upon each other on a 
table or book, and rub strongly tlie upper paper with 
,a piece of fndin rubber; the paper wrill now be 
found strongly electrical, so os to adhere together 
with such force that it requires some trouble to sepa¬ 
rate them, and wlien separated and then made to 
approach each other again, they will immediately 
rush together a second tflhe. If they be separated 
from each other in the dark, a fla^ of elMtrical 
light will be seen between Aem, most frequently, 
accompanied with a cracking nojze, which ia the 
electric spark, and thus showing the electric fluid 
in sufficient quantity to be perceptible to the eye 
and ear. 

Ex. 7.—Take two rilk ribbons, (me black, tiie other 
white, each aboa( three feet long; warm them at 
the fire, holding them up flat against each other with 
one hand, and draw the thumb and fingers of tbe 
other hand briskly ovn them several times ; they 
will thus become powerfully excited, and althou^ 
tbe upper ends of the rybbous be forcibly sepapt^ ^ 
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to the diftance of a foot or more, tLe Ibwer ends 
will itill cling together. 

Ss. 8.—Another instance of electric repulsion is 
seen when a bunch of long hair is combed before a 
fire, ** each parUcular hair will stand on end," and 
get as &r as possible from ita neighbour. 

&r. 9.->Support ^pane of glass, (first warmed,) 
ttjton two books, one at each end—place some bran 
underneath it, and mb the upper side luth a warm 
Mack ^k handkecebief or a piece of —the 

bran will now fl; and dance up and down with much 
njiitlitjr. 

Obt.—^xi this wBj electric attraction was first 
discovered. A glazier, cleaning some window* 
aashrsv lying on a table, observed the small particles 
of whiting undernentb to jnmp up and down; but it 
was lung afterwards before the cause of this was 
known to be etfctrical. 

(Ctmiinved m pege 10.) 


PNEUMATIC TELEGRAPH. 

A FKKrMATic telegraph has been invented ffy Mr. 
S. Crosli'y, ^ operative model of which is to be 
seen at the Volyterhnic Institution, Regent Street. 
Atmospheric nir is the conducting agent employed 
In its operation, llie air is isolated by a tube ei> 
tending from one station to another; each eitremit^ 
of the tube being connected with a vessel containing 
a small volume of air In direct communication with 
the mr in the tube, lliis vessel is employed as a 
reservoir to compensate for any increase or diminu* 
tion which must necessarily arisf from compression, 
or from changes in the temperature of the air, 
and for supplying any casual loss by leakage; the 
vessel must, therefore, be capable of enla^ement 
and contraction in its capacity, after the manner of 
bellows, or as a gas-holder, by immertion in water, 
«so as to maintain, uniformly, any particular degree 
of compression which may be given to it. 

It will be evident to every one acquainted with 
the physical properties of atmospheric air, that if 
any certain ^ree of compression be prodqped and 
maintained in the reservoir, at one station, equili¬ 
brium will rapidly succeed, and the same degree of 
compression wil^ extend to the opposite station, 
where it will bemme visible to an observer by means 
of a pressure index. 

Thus, with ten weights, prodocing ten different 
degrees of compression, distinguished from each 
other numerically, and having a pressure index at 
the opposite station, marked by^ correaponding 
figures, any telegraphic numbers may be transmittoi, 
r^erring in the usual way to a code of signals, which 
may be ada]>ted to various purposes and to any Inn- 
goage. The only manipulation is that of placing^ 
weight of the required^figure upon the colbip.sing 
ves^ at either station, and the same bgum will 
be represented by the index at the opposite station. 

Previously to making a signal, the attention of 
the person, whose duty it is to observe it, is arrestid 
by means of a preparatory signaL 

The communication b^een one extremity and 
the other may be made known at intermediate stn. 
tkms, by connecting with the air tube indeiea, cur- | 
responding with those at tiuF extremities; but iu ' 
order to avmd the necessity for additional sounding 
appentns, which would retard toe communications 
between the extremities, it would be necenary to 
limit sneh intermediate communications to stated 
periods, so that an observer might be in attcndiince. 


^ A tnal wa^made with a tube of one inch in dia- 
^ meter, very nearly two mflcs in length, returning n|qp 
itself, so that both ends 6f the tii^ were brought to 
one place:—the compression applied ationeend, 
was equal to a column of seven inches of water ,*oJid 
toe effect on the index at the other end appeal m 
fifteen seconds of time. * 

Laws have been propounded 1^ eminent men on 
the expenditure of seriform finiin through conduit 
pipes, and of the resistance of the pipea; bnt th^ 
are not strictly applicable to the present question. 
Undtr all eircnmstancet, it seems desirablei^peri- 
ments on a practical acale, at extended distances, 
ffhonld be resorted to, as the most satisfactory guide, 
for carrying into effect telegraphic communications 
of this kind. , 

Tlie following ia a representation of the iastm- 
ment of MV. Crosley, which will be easily under¬ 
stood fimn thp above deacription. 



A ia a cylinder of air at one extremity uf the line, 
C is supposed to 'be a distant station, B the tube 
which connects these places, D the index at one of 
the stations; each cylinder or air vessel contains a 
little water, with a pipe below the surface uf it. 
When tlie air at one end ia compressed, the com¬ 
pression extends equally tliroughuut the whole*ex- 
tent of the instrument, and jireving upon the surface 
of the water, raises it in the gagra ur index tubes 
equally at all the stations; these being tiumberrd, 
and toe numbers Aade re^iresentative of certain 
previously arranged signal^ indication is of course 
readily communicated. is a funnel to supply the 
water, to produce the proper adjustm^it at first, 
and also if it should become incorrect by leakage 
or ncrident. G a pipe leading to a furtl^r station, 
capable of being act^ ujiun at the same nme as the 
set'Difd, or by a cock eaoh may be shut off as 
r«|uircd.— Map, 


THIf NOVEMBER METEORS. 

Shootimo stars and meteors burst fi-om the clear 
azure sky, and darting along the heavuns, are ex¬ 
tinguished without leaving any residuum,^except a 
vnpour-like snfoke, an'd generally without noism 
Tlicir parallax shows them to be very high in the 
^mosphere, sometimes even beyond its supposed 
limit, and the direction of their motion is for the 
most part diametrically opposit to the motion of 
the earth in its orbit. Tlie astonishing roultitndea 
of shooting stars and firo balls. *hat, have upjiearud 
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within these few years, »!t stated periods* over mp 
^Imencan continent, an^ other parts of the globe, 

' warrant the conclttsionf that there are myruds of 
bodief revolving in groups round the sun, which 
^ly become visible when by entering our 

Mmosiiliere. 

#ae of these groups seems to meet the earth in 
its annual revolution on the 12th and 13th of No¬ 
vember. Several very remarkable have 

occurred. 

On the morning of the 12th of November, 1799, 
tho||aands of shooting stars, with 1^^ me¬ 

teors, illuminated the heavens for many hours over 
the whole cont^ent of America, from Brazil to 
Labrador; it extended to Greenland and even Uer- 
ma^. Meteoric showers were seen off the coast of 
S{>wi, and in the Ohio country, on the morning of 
13th of November, 1831: anch during many 
hours on the morning of 13th of November, 1832, 
prodigious multitodes of ibooting ftars and meteors 
fell at Mocha on the Red Sea, in the Atlantic, in 
Switzerland, and at many places in England. But 
. by much the most splendid meteoric shower on re¬ 
cord began at nine o’clock in the evenin(fof the 
12th of November, 1833, and laste^ till sunrise 
next morning. It extendi from Niagara and the 
northern lakes of America tP the south of Jamaica, 
and from 61 degrees of longitude in the Atlantic to 
100 degrees of longitude in central Mexico.* Shoot- •[ 
, ing stars and meteors, of the apparent size of Jupi¬ 
ter, V^ns, and even the full moon, darted in myri. 
ads towards the horizon, as if every star in the 
heavens had started from its sphere. They are des¬ 
cribed as having been frequent as flakes of snow in 
a snow storth, and to have been seen with equal 
brilliancy over the greater part of the continent of 
North America. 

Those who witnessed this grand spectacle were 
surprised to see that every one of the luminous 
bodies, vrithout exception, moved in lines which 
' converged to one point in the heavens: none of 
them started from that pointbut their paths, when 
traced backwards, met in it like rays in a focus, and 
the manner of their fril showed that they descended 
from it in nearly parallel straight lines towards the 
earth. 

s By far the most extraordinary part of the whole 
phenomenon is, that tliis radiant point was observed 
to remain stationary near one of the stars of the 
Lion ^or more than two hours and a half, which 
proved the source of th% meteoric shower to be 
altogether independent of the earth’s rotation, and 
its parallax 8bowed*it ro be far above the atmo. 
spher^ # 

As a body could not be actually at rest in that* 
position, the group must dther have been moving 
round the eartii or the aun. Had it been moving 
round the earth, the course of the metqprs wAild 
have been tar^ntial to its surface, whereas they 
fell almost perpendicularly, so that the earth in iU 
annual revolution must have met with the group. 
The bodies that were nearest must’bave been attract¬ 
ed towards the earth by its gravity, and as they 
were estimated to move at the rate of fourteen miles 
in a second, they most have taken fire on entering 
onr atmosphere, and been consumed in their passage 
through it. 

As all the circumstances of the phenomenon were 
similar on the same day and during the same hours 
in 1832, and as extraordinary fl^hts of shooting 
stars were seen at many places, botii in Europe and 
America, on the 1.3th of November, 1834, and also 


on the Sam^ day of every succeeding year, 
also from a fixed point in the constellation Leo—it 
has been coiy ectu^ with moch apparent probability 
that this group of bodie# performs its revolution 
round t^ie sun in a perio^of about 182 days, in an 
elliptic orbit, whose miyor axis is 119 nuUions of 
miles; and ttmt its aph^n diiUmee, when it comes 
in contact witii the earth’s Atmosphere, is about 95 
n^oua of miles, or nearly the nme with the mean 
distance the eftth from the sun. This b^y 
must have met with disturbance after 1799, which 
prevented it from enconnteiing the es^ for 32 
years, and it may again deviate from its path from 
the same canse. How far these coqjectures respect¬ 
ing the form and position tiie orbit emrespond 
with observation, time alone vrill show; every 

drcomstance tends more and more to confirm the 
existence of a tone composed o$ millions of little 
bodies, whose orbits meet the plane of the ecliptic 
towards the point which tlte earih occupies each year 
between the 11th and 13th of November. Thus, as 
M. Arago obsepres, a new planetary world is about 
to be revealed to us.— Mr$. SomerviUe. 

—-- 

ON SKINNING, FRESERV|NG, AND 
STUFFING BIRDS, FOR cJbINETS. 

Havs ready for use some cotton wadding, somr 
burnt alum in powder, a blunt moderatdy-large 
wire, about four iuches long, and a pair of scissors: 
and if the stuffing and mounting are to be proceeded 
with immediately some tow, some iron wire, with a 
file to point it, a long tapering brad-awl, and variour 
sprigs of wood will also be necessary. 

In proceedingito skin the bird, it should be lud oi 
its back with the feathers of the breast separated to the 
right and left, when a broad interval will be disco¬ 
vered reaching from the top to the bottom of the 
breast-bone. Tlie sciseora must be inserted at the 
point of the bone,and cut the outer skin from thence 
to the vent, taking care not to penetrate so deep as the 
flesh, or upon the inner skin which covers the intes- 
ticea. The skin will then be ewily separated frojn 
the flesh, in larger specimens by the fingers, in smalWr 
by passing the blunt wire between the sldn and the 
b^yolftenring at all times to push the skin ratherIhan 
pull it, which is very likely to tear, or to stretch 
out of shape,—the le^ may then be slipped up, and 
are to be cut through at ^ middle of the thigh-* 
bone, and all the flesh upon the skin carefully cut 
away, and the clean bone rubbed with the burnt 
alum. This most also be rubbed over every part of 
the skin as separated from the flesh, in order to 
prevent sibling it with blood, and to preserve it 
afterwards from the depredations of insects. 

The skinning is now to be continued to the rump, 
which is cut off close, but so as not to injure the 
tail feathers. The lower part of the body being 
now Jposened, the skin^iay be drawn back till the . 
wings prevent its being drawn farther. The wings 
are then to be drawn out and cut off at the shoulder, - 
the upper bones being cleaned and nibbed as thj 
legs had been before. Tim skin Is still drawn back, 
(Imt not so as to stretch the neck,) until the base 
of the skull is laid bare, when the whole body is cut 
■way close to the skull, and also a part of the back 
of t^ akull itself, in order to take out, through the 
opening of the Brains, the eyes, and any fleshy part 
not wanted in the stuffing. When the ^in is wiped 
dry in every part, and examined, in order to re¬ 
move any particle of flesh or fat that may adhere to it, 
the opeii^n of skinning is eomplete, and aott)^ 
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rem^nt to be doi\e, but to put a ^iede of earn* 
phor into the skull as a preaerrative against insects. 
Tiuite who are particu^v in the beauty of their coi> 
lection, place artificial eyes in the orbits while the 
skin is yet pliable, not 4raiting the time of stuffs 
ing, which may be done at any future time. 

f^me birds require,a somewhat different treatment, 
as the lai^e-headed birds, like the duck and wood- 
jiecker; these will not admit ^he skin b^ng drawn 
over the head. In such a case make an indsion 
under the throat, through which remove the greater 
part of the hrad; also in seal-birds, the fat is often 
very tronblesome^hould it prove so, pounded chalk 
will be found an excellent absorbent. When the 
skins'kre merely wished preserved, the bones of the 
legs and wings should be wrapped round with cotton 
or tow, so as to supply the place of the fledi. Iho 
■kin is then huiig up by the beds to dry, in a cur¬ 
rent of air, the head bmng supported lest it stretch 
the neck too much. 

In keeping bird-skins, each should be wrapped in 
■ piece of paper and placed in a dose dry drawer or 
box, along with camphor, turpentine. Or mjrrh, w 
any other strong aromatic. 

Some per^ins have not suffident faith in the pre- 
aerratire effuts of burnt alum, but prefer anointing 
the skins either with the arsenical soap of 
coeur, or else washing them in a solution of corro¬ 
sive sublimate, os recommended by Mr. Waterton, 
and now used so extensively in the preservation of 
all objects of mUural liUtory in this country. 

[We give the receipts in our present number.] 

It will be remarked that some parts of birds, 
particularly those natiirally divested of fcatiiers, as 
the necks of vultures, the combs of the Gallinaceous 
tribe, and the legs of most of the larger kinds, change 
■"wlor soon after death, and also that the color of the 
eyes cannot be preserved. It is therefore absolutely 
necessary that such notes should be made while the 
bird is yet alive, or soon afterwards, and sent home 
along with foreign bird-skins, as will enable a person 
here to imitate nature more accurately than he could 
otherwise do without these very requisite observa¬ 
tions. It is, moreover, of considerable im]mrt:;noe to 
m'ark the age of the bird and the season of the. year 
when taken, because the plumage clianges much by 
tlicse circuRiatauce)*. 

(Otniinutd oa page 2(i.) 


REVIEWS. 

T^e Vtar Boot of Fitch in Science md Art —288 
Pagee, vith Engravingt —Simpkin ft Co. 

Wb hail with unfeigned pleasure this old friend 
with a new name, and have read it with the same, 
xest as "The Arcana of Science'' of former years, 
it is a continuation of thCt well-known work—com¬ 
piled by the same Author, and with the same acute 
perception of what is useful and agreeable. It is, 
indeed, a boon ^ the rational inquirer to be furnished 
with so accurate, so extensive, and so cheap a man¬ 
ual of all the ftuit and improvements discovered in 
science, useful arts, and manufactures, throughout 
the world, for a whole year, at so small a sum as 
five shillings. It roust have co^t its talented Author 
immense research and expense in its compilation 
from such varied and numerous sources. We give 
the following extracts 

Prepared Charcml fur Fuel .—*' Charrxtal, bro- 
into small pieces, wd steeped in a mixture 


j compos^ of ^cwo gallouB of water, one pound of 
' quick lime, and ten omeses of salt, can be bumlmt 
a slow rate, without the Wolntion of carbonic aciil 
gas being seqsible. It ia known that Ume will 
never absorb more than fiom sixty-two to 8i%^- 
four per cent, of the carbonic acid gas of which it 
is deprived by burning; also, one pound of char¬ 
coal will, during combustion, produce aa much ear- 
boiiic acid gas aa can be absorbed by three pounds 
of lime.” 

[This is believed to be the preparation used in 
Joyes's patent stoves, of which so much hag been 
said lately.—E d.] 

^ Pendnleue Printing Frees.—•.* Invented by Mr. 
Ihomas Edmondson, for the purpose of dating the 
tickets given to pnssengera on the Newcastle and 
Carlisle railway. Upwards of 10,000 tickets can be 
printed by it with one supply of ink. lliis is ac¬ 
complish^ bjr.means of a riband, saturated with a 
peculiar inking composition, attached to two small 
rollers, and shifted by the pressure of the finger 
against the instrument. The impression, which is 
dry and permanent, is obtained by simply putting 
the ticket into a space left for it in the centre of the 
preas.'* 

Nail-Making la America .—" Tlie first attempt tc 
manufacture cut naiN in New England waa made 
in the southern part of Massachusetts, in the rewo- 
lutionary war, witli old iron hoaps for the material, 
and a pair of shears for the machine. Since thnt 
period, besides supplying the consumptiAu of the 
United States,' estimated at from 10,000.000 to 
100,000,000 pounds, and at a price not exceeding 
the duty, machines of American invention, for the 
manufiirture of nails, have been introduced into 
England; and immense quantities of nails have boeii 
exported from the United States to foreign countries 
during the past year." 

[The machines here alluded to manufacture all 
those varieties of cut brads, nails, &c., now in such 
general demand here.—E d.] 

Economy of A flame, consuming one- 

fifth of a cubic foot of gas per hour, will bum in a 
dkamber and not be liable to be extinguished by the 
opening and shutting of doors; and, if due precau¬ 
tion be use<i. a flame may be preserved with a con¬ 
sumption only of one-eighth, or one-tentb, of n r42:>t 
per hour." 

Prepared Fuel for Sieantere.-^** K spricsof trials 
has bMn made at Woolwich Uix'k-yard vtitb 
prepared fuel’ fori the use of Her ft^ujesty's 
steamers. This fuel is a com)>oeition of ‘ scrrencil’ 
(otherwise almost uselessfy kmall) coal, river mud, 
ami tar, cast into brick<0.ike moulds.^ In an 
engine worked with it, the consumptioii fur six 
hours forty-five minutes was 750 pounds; the same 
engine, for the same period, requiring 1,165 pounds 
%f nuii^h-coantry coals to keep it going; showing a 
saving of 415 pounds in favor of tlie new fuel. Next 
day, Welsh co^ was used, and 1,046 {lounds were 
consumed; and next, 1,098 pounds of Poutop coals 
were consumdU during the six hours forty-five 
minutes ; the engine ea.sily performing the same* 
work with 680 pounds of the prepared fuel; thus 
showing a reduction of 418 in fovorof the inventionf 
On the average of consecutive days, it reqairr/( about 
fifty pounds less'of the prepared fuel to get stcaiii* 
jp, which was not only better maintaio^ by very 
little feeding, but more readily obtained by the 
inflammable nature of the material. It baa tHMides 
he advantage of being stowed away in a compact 
state, and not liable to act as a shifluig ballasti" 
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The Gaudin 
sArti exhibited 


JAght, —"On Oct^wr 19t the 

. _ before db French Academy of 

Sciences some eiperimeftts in a new method of 
itlumiiiltion proposed by M. (Hndin, whidt is 
•Baled t<^ be an improved modification oi the splen* 
did Drummond li^t. Wiiile Dnunmond poon 
a Btre&m of oxygm gas, through spirit of wiim, npon 
uiuluked lime, Gaudin onploys a more ediereal 
^ Jdnd of oxygen, wnfeh he conducts through burning 
essence of turpentine. The Drummed light is 
l,500ftimes stronger than that of bnmiag gas; ttie 
Gaudin Light is, wo are assured by the invmiar, m 
strong as of the son, or 30,000 times stronger 
than gas, and, of ooorse, ten more so than Um 
Drummond. 

M. sGaudin states his light to be of three d^reea: 
the first is calculated to supplant the oae of common 
gas, supplying a brighter and whiter ^ight. The 
second, whidx is called * star'light,' la brighter still, 
and propoaed to be hitroduced into iight'^ouaes; a 
focus of the sixe of a nut giving out a blase which it 
requires the protection of g ree n spectacles to survey 
without injury. Hie third, which is called 'sun¬ 
light,' is stated to possess the daxxling brilliaiity of 
t^t luminary. * The Academicians are eqiresented 
' % being thrown into ecstasy by Gaodin's experi¬ 
mental results: but nothing iiaeorrobora|ion of the 
abote startling statements, has yet appeared in Eng¬ 
land ; save and except a «»iiiitTi of the prioAty of 
aiifvention of such a Ugbt by Messrs.*Keene and 
Gurncy.'ia 

Wire Jtopee in Minet. — “ Count* Breunner haa 
recommend^ for deep mines and coal-pits the sub¬ 
stitution of ro^ made of twisted iron wire for the 
flat hempen ropes commonly in use. These iron 
ropes are of equal strength with a hempen itq>e of 
four times the weight: the diameter of the largest 
used in the deepest mmes of Austria, is one inch and 
a half, the strength of which is little less than that 
solid iron bv of the same diameter. Hie usoal 
weight lifted is 1,000 pounds; and, in one case, is 
a saving of about one-third o^ the power; for, 
four horses, with a wire rope, do the same vrork as 
six horses with a fiat rope." 

Manu/aetHre of /ron with Gas.—"Mr. J. S. 
Dawtts has communicated to the British Asaodatum 
a faper ' On the Improvement of the Manofimture 
of Iron, by the use, as a Fuel, of Ga»obtained from 
Water.' Jets of steam are passed through red hot 
caat-irontpipes, filled witii small coke or charcoal; 
decomposition immediately Ukea place; the base 
of the carbon of the colm gpmbines with the oxygen 
base of the steam, formmg, first, casboniq add; but 
by passing this over a friraier portion of the red hot 
carbon, it is converted into cubonic oxide, sensible 
heat at the same time becoming latent on oombining 
with the hydrogen base, producing l^drogen gts 
which, together with tiie oxide before mentioned, is 
appKed to the furnace by means of a jet inserted 
within the blast-pipe tuyere, tiie pressure upon the 
gas, of course, being equal to that ujMn the blast 
An apparatus of this description has been in opera- 
uon at Oldbury for several rnomths, and the pipes 
ye, apparently, Uttie the worse for wear. Hie 

J [aBnti(y of foel required to keep them hot, is 
rom twelve to fifteen hundred weint of small coal 
for twelve hours; and as tiie qteam u obtained from 
the engine-boilers, the expense, with the exceptkm 
tt wear and tear, is comparatively trifling \ ao that 
the cost will not exceed three or four shillings per 
1.000 feet." 

Glegg't drg One Meter,-^** This inatrament consists 


of a pnlse-glils, that is, two thin globes united by a 
tube. Him globes are partially filled wiA alcdiot 
and hermetically sealed wnen ail the air is expelled 
firom their Inte^r. In tins state, the applici^u 
of a very alight dq;Tce of btat to one of the globra 
will ante ^e alcohol to rise into the other. Hte 
pulae-glaaa la fixed upon an a^, having a balance- 
wdght projecting from it, and the *tm works in 
bearings qp tiie ride^of a chamber, through whirii 
the gaa to be measured la made dto pass in two cur¬ 
rents, one of which is heated and the other cold. 
Hie hot gas is made to enter opposite to, apd to 
blow upon, the lower globe of the pulse-glasa, while 
the cold gas blows upon the other. difiorenee 
of temperature by this means established hotween 
the globes anses the alcohol to rise into tiie upper 
one, and the ^asa turns over on its axis, tha vary¬ 
ing its position, and bringing the fiiB globe opposite 
to the hot stream of gas. 'ftis stream, with the as¬ 
sistance of the cold gM, which eondenaa ^ vapour 
in t|^ top globe, repeats the operation; and the 
speed at which the globa oscillate will be predsely 
in proportion to tiie quantity of gas whidi has been 
blown^pon them, providea an uniform difference 
of temperature is riways maintained fietween the 
two streams of gas. The difference ofitemperature 
is atablished and rendered oniform by a small flame 
of gas, which heats a chamber throngh which the 
tower current of gas has to pass; and the arrange¬ 
ment for securing an equali^ of temperature is very 
ingenions. Hie instmment is first tmted by making 
a given quantity of gu pass throngh it, and observ¬ 
ing the number of oicUlationi of the pulse-glass i 
which, being established, it raters accurately." 

Chemitirg of Ndtwe, Ig Hugo Rdd.—Slmpkia 
and Co. 

A osarui., well-designed, and equally well-writtea 
book, the nature of which will be periectiy under- 
atood from its title. The Author tells us, " that **'* 
is not intended to convey instructione for perfonnii^ 
experiments, but for those who may desire soma 
general knowledge of the nature of chemical phe- 
nomend^ ai^ who may feel an interest in studyirq; 
those natural phenomena, wbkb conust in chmnical 
action." We give an extract to show the style in 
which the work is written, and vrith that our apace 
allowed other and longer quotatiofik, as every page 
would yield os someth^ new—either in fact, form, 
or perspicuity 

Color of the Air.—** When vre look at tiie sky on 
a clear day, it teems like a light blue arch aet above 
^r beads siid %een throngh the (supposed) invisible 
substance called air. But this is not the caae: there 
there ie no blue dome above us; and when the 
iky is viewed from any derated r^onofthe earth, 
u the top of a mountain, or in ab^oofi, and where 
we wouli^pect that this sfippoaed blue vault vrouM 
be more distinct, and naid^ its bine tint mora 
decidedly, it appears not more blue, hat darit or 
black, in proportion aa tiie ^ecta^ rises dmve 
the aurfice of the earth ondkulmmr oioooUmf 
and that very rare, the blue tint graduaDy db^ipears, 
and if he could atinin a height at wUtn tiiere Is no 
mr, the sky would be total darkneai liH around, ex- 
o^t in the direetkm in which tiie ■wi'a raya fidl 
upon him. This is xhe appearance from the 

lews of optica, it is known would be preiaatoJ when 
there ia noair; and the obaervatiou of travdlm 
who have ascended to great elevations on UnA^ or 
the Andes cemfirm this. Again, when wo km ite 
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uw ^itant moantaiM OQ a tolenblf clear day, it 
wm appear 0( a blue color, aomewh^ like ^ iky, 
but a little deeper in Uf: tint, and yet when we ap> 
proadi the mountain, ^ aee that it ia of a very 
Cerent color; but if we recede to a gi^ distance 
from it, it win acquire a bluish tint, which gradually 
deepens u onr distance from it increases. 

** In these cases, then, it ia aem that where tiiera 
ia Tery little air, ^ sky has dnly a very £ight tinge 
of Une, and ^t' the strength of tl^ blue tint 
diminishes as the quantity of ur diminishes, and 
also (hat when we iMk at any very distant object, 
looking it of course through a tluck body of air, 
tiiat oMect appears of a blue color, if not itself of 
this color it must acquire the hue from being seen 
through a blue o^red medium. These well esta¬ 
blish^ frets leal naturally to the inference that the 
mV UH(f is((f a Uut eotor.**—Page 61. 


MISCELLANIES. 

For the Preteree/ten OigeeU of Natural NMorg. 

soLvnow or cosnosnre sublimats.' 

Put a large-^sed tea-spoonful of well pounded corro- 
rive svblimau into a wine-bottle full of alcohol (spirits 
of wine). Let it stand over night, and the next morn¬ 
ing draw it off into a clean bottle. When the solution 
is applied to black substances, and little white par- 
ticlM are pereeived on them, it will be necessary to 
make it w(^er, by the addition of some alcohol. 

K black feather, dipped in the solution, and then 
dried, will be a very good test of the state of tiie 
aolution: if it be too strong, it ^rill leave a white- 
neu on the feather. 

AnamicAL roap. 

IfaetdeA by Beeteur^ Apotheeary, Metz. 

Araenie, In Powder .... 2 ounces. 


Camphor.,5 drama. 

* White So^.2 ounces. 

Salt of Tartar.f * • 

Powdered Lime.| « 


Tbe soap must be cut in small and very thin elicea, 
ppt into a crucible with a small quantity^.oP'water, 
hdd over a gentle fire, and frequently stirred with a 
wooden spMUa, or a piece of wood of any kind. 
When it ia properly melfrd, the powdered lime and 
■alt of tartar muA; tiien be added, and thoroughly 
mixed. It must now be taken off the fire, the 
arsenic added gently and stirred. The camphor 
must be reduced into a powder, by beating it in a 
mortar, with the addition oi a little iplrita of wine. 
The must thsn be added, and the compo- 

aition mm mixed with a apetule, addle off tim are!. 
It may be again placed on the fiii^ to aaaiit in mak¬ 
ing the inpedienta incorporate p rop edy , hut iio4 
modi heated,’ as the eam^w wiB s^ rapidly eacape. 
It m^ BOW be poured uno i^aaed Oarthm poti, eai 
allowed to cool, after whkha pleee of paper ihonld 
beydaoed over tiie top, end a ft arw ar de aoma sheep 
leaAerj and t^ eat adde toe uae. Ae ccmpi*- 
dtieBlsahoutamtUskiiemof ordinary frour paste. 

Whan Ik ia neeMry to uaa tiu soq», p«t as modi 
as friB anMrer pofpoaa into a pr aa e r r e pot, nd 
add to it Aotk aa aqud proportioB of water. lUa 
israpUedto'teddnor ftatharawi^ a bristle brash. 

KB*. Ihihoald be k^ es clbse ■■ possible, and 
need nMt eantion, as it la a deadly pmsen. 

. Al above ia die redoe made use of at the Jardin 
dd PlHtii, Pbiis. 


Pkoepionu. —M. B^uerel is of opinion ^at 
electric light raiders cu»n bodies phosphorescefit 
wfaflo tbCT have for some time been expo^ to its 
action. Ibe violet rays posaesa the greatest dc||m 
of this power, while t^ red rays are entirely bW- 
titute of it. Those substances which suffer «:dmo8t 
aU white rays to pass through them, reduce their 
phosphorescent property to nearly one-half. 

Vegetable Produetione qf England. —^No coantiy 
in the world can at the present day compefe wi& 
EngSnd in the beauty of its flowers, the utility of 
its firuiti, and the variety of its agrienltural produce; 
yet in frnner d^ our country yielded scarcely any 
vegetable valuable as food, or charming aa orna¬ 
ment. The Romans brought ua grain and gv^pes^ 
the Saxons ^nany of our tr ee s the mrmks of after 
times imported from fordgn convent-gardens nn- 
merous fiowerr, pulse, medicinal plants, and (into 
Ireland) /he Arbutus tree. fTHts it /bund wild 
only near Kitlamey, where Muereue Abbey once 
etood.J Even the Elder tree, now so widely dis- 
tribf t^ throughout the country, is sud to have come 
originally from Ferris, the native country of the 
Roses and the Lilac. So bare were once these 
islands in v^etable produce, that the berries of tifr 
hedgea^the acorn of the Oak—the husky mast of 
the Beech, and a few esculent plsnts scattbred 
over fhe fields, but no where vdty abundsnt, consti¬ 
tuted the oifiy vegetable food of the Ancimt Britoift ( 
for luxuries, they had indeed tiie deliciens Wood 
Strawberry—the Raspberry—the Blackberry—the 
Bilberry—the little sweet and black wild Cl^ry— 
and in the north of the kingdom;, sparingly, tiie 
Cloudberry and the Cranberry. It is tree Fears, 
Apples, and Prunes are indigenous, but how differ¬ 
ent the austere Soe and the wild Plum from the 
luaeioua fruit of our timet. The Fean were then, 
and indeed are now, in a wild state, small and hard 
—the Apples sour and crabbed. All other thinya 
have been from time to time imported; Wheat and 
Rye came originally from Tartary—Asparagui waa 
first brought ^m Asia—the Pine-apple, the Peach, 
and Toba^ from America—Cauliflowers fivm Cy- 
pruf—the Chervil from Italy—Cabbage, Lettuce, 
and Endive fiwm Holland—Fennel frrom the Canary 
Isles—Gourda, Pumpkins, and Cucumben from w 
Elaat—KidneyrBeans and Sugar from India—Lentils 
from France—the Potatoe from Braiil—the Broad- 
Bean firom Emt—Rice from Ethiopia—Siialot from 
Siberia—the i^ip from Cappadocia—the Daffodil 
firom Italy—the, lily froo S^ria—the Tuberose firom 
Java fta CamdSa and Tea from China—the Apri¬ 
cot and Almond from medlnfl—the Carnitien—the 
Hnk, and ti» Jasmine frrom Italy—the Mkhaslmu 
Daisy from the United S t ates '-and the splendid, 
•ererwTiryliig DahUa from Moico. 

Proportion tf Gluten tn Orafa.—M. Bonssingaidt 
has made some feaearches on the proportions of 
gluten cootained in the flour of diflletent kinds of 
grain cultivatdd in the same s<il. He detenniued 
the quantity of dotan by ascertaining that of ami 
BKNua wUdi eaco yfrldedi this plan bra^ attended 
^ more precise remits thM that of working the flodr 
between the fln^ under a stream of wtad. The 
flour from corn grown In the Jardin des nantea 
yiriM gluten in the pn^rtiona one to fifteen | 
^ ^ffSrances dependent upon the Influenoes of 
the soil ^ that of the climate are much more 
atrongly marked, and amount to from one to four. 









THB MA6IC MihROK. 


OPTICS AND OPTICAL INSTRUMENTS. 

Thk Bcienee of optics is one whioh sdms) bj uni« 
consent, to be deroted to our amusemeat, 
and optical instrumenta predent to us Such wonder* 
ftft and unexpected appearances, that thsjr are;fBne« 
rally E<ftglit for, and examined with the greatest 
iiiteroi^t. Ilia it ndt merely the cale with any one 
parliru'ar claM or age of {wrsons. All are and pror 
must Ic interested in this scieitce, for jt explains 
alt tlie phenomena of liuht, its dilTusien. around 
Us, i s reflection, its copceniration, ita colors, and 
the Lws which gorerii the harmony of those colors. 

VOL I—9 


The admirable stmetdre is explained, 

ond the noble sense of se^^, b aansted, strength* 
enrd, and regulated, by the TallUble ^formation a 
knowledge of optics conomunicatea. But these are 
' only a very few of the beneftta derivable from this 
sonroe, as may be imagittedf from the verfety sad 
surpassing utility of optical instromeota. For ex* 
ample: the great |clc>:oo]ttf of Ilersehel, which 
directs the eye of man to calculate motlms and 
.ebaoges, and forms, miltions and miUiona of miles 
beyond oar world-^showiiig that 

All ore but pnrta of i1iip«ndou< altols 
tVliow body Mature u, and God Ibo bouJ. 
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and the microscope, which proves that the miaatest 
ohjecte of creation ar^ equally perfect with the 
greatest, and equally adiv.Sted to the contingent «f- 
ei'mstancea of their cxistcure; and, hefa’ever k may 
surpass our imagination, proves that the very rocks, 
eitensive beds of earth, e\'fn the mighty pyramids 
themselves, ere but an oggrogation of wkaP once 
wo'e animated, prr.feci, and happy creaPureR—all 
with tiieir re‘‘j>i*ctive organs, jind yet no minute that 
II solid inch would contain more in number than Iho 
whole iiihahitants of the globe. Besides these 
miglity engines of human knowledge are'otiier inslm- 
ments O’f the most unappri'cinbie value, and also 
others that have been invented aolcly to conduQs’ to 
ouramtisemeut •siidi are the very numerous optical 
illusions and ]>utilic optical exhibitions. Let not 
the cynic look with contempt ujron tlie magic 
Iiuithoni, the tlraumulhrope, or the-mirrors, for 
they all* are dejn-ndent upon ciTtain and nnerring 
principles, and tin- explanation of those priiu'ijdos 
lia* occupied the life of ii Newlou and a Brcw.ster. 

The luniiiiar explaiintiou of .some of these ci- ioua 
in>tnjni‘ents r ill, fimo time to time, occupy our 
attention. \l^c have already show'n the construction 
of the Camera ObM-ura, and now proceed to des¬ 
cribe another very simple, but very curious, appa¬ 
ratus. 

THE M.\aic MIRROR, 

Thk monstrous projection of a German liorsemnn, 
(repiesentcd in our cut,) is one of tho&e pcx'uliiiriy 
ccmstructi-d object-j, whieli however distorted they 
may appear wla-n pauited upon a flat surface, or 
reflected from a jdanc mirror, yet' become jx-ii'cctly 
proportionate when s«n from one which is uyliudn- 
cal. The drawing of such tiguros involves many 
Miflicullies, and a most accurate knowledge of per¬ 
spective. Thu tolloning remarks may, however, 
render tlie sidiject in some degree intelligible. It 
is known to all, that, if a person stand exactly in 
front of ii looking class, the ray.s of light from him- 
• self fail ilirci-t upon the gUuss, and ai-e reflectetl back. 

huiiself again; so, also, if a person stand towards 
om? .«iJe of '•iich a gla.ss, .ind look upon it^-iblhjucly, 
tlic rays will not fall back upon himself, but in a 
diflerent direction, in proportion to his position— 
or, iu other words,♦that he will not himself, but 
another ptT'.ou, it*thpre should be, one towards that 
side. Tins is beeausc tlie angle of inetdeucc is et[ual 
to the angle of reflection; or, at exactly the same 
angle the ray of light strikes the flat body, it is 
thrown off again towards the contrary ride; just as 
a marble striking a widl obliquely, fl'es not back 
to the hand that projected it, hut away from tlid 
wall again, at a certain angle with it, but atill away 
from the liand. Also, it is apparent that objects, 
os seen upon flat mirrors are not distorted, because 
all the rays strike the mia^r, and are refleq^d back 
agrin at equal angles. Such is not the case with 
mirrors of any other shape, such as convex, concave, 
cylindrical, comcal, &c., which widen, elongate, or 
misrepresent the well-proportioned objects pre- 
sented to them. Of course the contrary to tliis 
holds good when the circiimstain'es arc changed: .1 
thus, in order that any figiirqmay be seen iu accu¬ 
rate projwrtion, on a cylindrb'al mirror, it must 
be drawn proportioiinbly flij-iorvcd. A recollection 
of the law of incidenvi* a lU enable, any one t») repre- 
wnt monstrous pLi;tun'.«, (i-uch as our present engra- 
d|ig,) for it will !>■' perci-ivcrl, that tin; central line 
. is drawn ii\ its proper |.rop(.nioi»s, but the furtlier 
fitJiu tlia^j^pjucturr’ i-, c,''.a!rd. tlic more muristrnus 
** itu Mfil^ ^thus tliu of the mail is but little 
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widened, that of the h6rBe*is perfi‘ctly absurd -the* 
bind legs of the animal tolerably accurate—its fere 
. Icgs.ridieutods: and'the reason will be evident, .f^r 
j a rayof Sght striking tlie surface of Uie •cylinder 
direiyt^-. is reacted also direct, but as the eyl/nder 
departs, more and more from ttie flat surface neces¬ 
sary for just proportion, so the rays arc reflected 
more and more obliquely, until at last, near the 
sideii''of the cylinder, they are almost lost in the 
exten^')f their obliquity. 

.. The subject may be ex}»laincd mBthematidally, 
tlms: draw a qpmi-circle, equal iq diameter to the 
cylindrical mirror, and ilivi^ into a certain number 
of equal ]iarts. To this semi-circle draw a tangent 
parmlel to the diameter, and from tlie centre of the 
circle, throuf,h each of the di\isious ifiadc, draw 
lines mi*eting tlie tangent—these lines will vary in 
length in the snhie proportion aa,the object is to lie 
j dUtorled. ■* To delineate any picture fixed ujioii, 

I divide it into the same number of vcriical Jines as 
the senii-eircle was divideil into then draw a eirelr 
of a *'/(■ you would have, a picture of, ami set oif 
upon ir. a niimber of lines equnl or pr(>j>ortion!U<j 
to (hove of the various sfcantu, or the liiu'* that out 
the »enii-eirele, and draw hetwivii them (Iu; vaiioiis ' 
parts uf the'iueture fi.xed it|)ou for delineation. 

A ill the figure ivj»n*.«eii(.s the distorted image lo 
be viewi d, ni]d B the size of the eylirnlrical niiiror. 

[To form which si'c No. IV. page 31.) 

KLECI'RTCITV. 

(Rpitiimed front jia</e 1.^' 

Ej'. 10. —Rub or grate together two roiiinl nn- 
ent htones, of quartz, ejilrcdony, eonicliaii, \c., 
and a strong piio>plioric light and odour will he 
pn»dui-cd, showing another peeuliarity: vi/., that 
the electric fluid U pcrurptiblc to our sense of 
smelling. 

11.—Break f large lump of loaf sugar in the, 
dark, or pound it in a mortar, when it will ap-. 
pear covert with a beautiful lambent blue llainc.* 
When grocers are sawing up Io.ive.s of sugar as 
samples, the dost is most luminous and beniitiliil. 

Ex. 12.—In grinding coffee, particularly if it l<e 
fresh burnt, It wjO be seen to cling around the lower 
part of the mil), a^.also around tlie cup or basin 
hrid to crick k^-tWmetimes so strongly ns to cover 
tho rides two inches^ or more above thii='general 
surfece. • 

Ex. 13.—pQt.upon leg a worsted stock¬ 

ing, and over tlds.a rilk one^ Warm the. leg at tlie 
fire, and rub' hand over the stockin^K. Tins, 
done, slip off -^e silk stocking suddenly, and the 
two sides of it will recede from each other, and the 
Vhole retain the same shape as if the leg still re¬ 
mained in it. 

Ex. 14.—-Take a glass lube, about two feet long, 
and an inch in diameter—warm it und rub it with a 
warm flannel. •• It will show strong signs of attrac¬ 
tion to any light liody brought near it. 

Ex. 15.—If, while sHlI excited, a light fleecy 
fratlicr be brought near, it will at first cling to thq. 
glass rod, and afterwards fly away from if, and 
may be driven aVunt n room, by holding tlic glatis 
between it and any .surrounding object. If it should 
touch any thing not idcctrified, it will fly back to 
the gloss again. 

Ex. 16.—Suspend from the ceiling a metallic 
ball, by a silk cord, and touch it with the excited 
glass rod. I'l is hall will now attract light bodies 
in nearly tlic same iiianncr as the glass rod itself 
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doea. This ia (»Uedcowwimfeg^fttotwitigUy»whiIe 
the glaw rod acta by eseifed electi^j.*'' ^ . •• 
• l^cse experiments dh bQi'»,.5T^ Jaw which 
might be devised to allbw the adyienali^ of 
tlecti*b fluid. They are bdt transient, bemuse 
. 4iavc employed no instriiment to pre^t'the escape 
of the fiiild put into action, (except, indeedi' in the 
lasf experiment.) Doe of the simplest , and;‘most 
useful of them U Bennet's Gold-leaf Eleotriotneter, 
.which will not dhly have the desired object, 

' for a eonsidcrahlo time, bat enable us to sb^/'thSt 
the ^nost trivial aettions we do, in a propdssbfiato 
degfice, display electrical appearaueea. ' 

TIIK GULD-LKAF KLXCTBOMaTUU,;- 
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A is a bra«S plutCi (c'dlwl the cap.) .ihont foar 
iiK'lies ill diameter, having a wire fastened to the ! 
ruiddli’ of it. This wire ])as.4cs down the glass tube 
J), into the glass vessel FF. • When *hc wire has 
tvHclied about one int^h into this vessed, it is slit at i 
llio end, and a little bit of card fastened into the slit. 

A htiip of gold leaf, half an inch wide and tlirce 
inelies long, is now pasted npon each aide of the 
' e.ird, so n< to touch the wire above, and bang free 
from the gliiss around. £ is a wooden top for the 
eoiivoiiu-iice of fastening the parts tt^ether, and G 
is ilii| foot-bonrd or stand of the hiatmmriit. At 
I'F, on two opfiusite sidBAof the glass, are pasted 
two slips of tin foili^^arry off the superabaodant 
fluid to the foot of tn^Qstmmcht. 

Tlie^pointcd wire£ flinha'no pert of the instm- I 
nieiil it.'H‘lf,*nor yet do tlie platca H & I. These*' 
• two latter are called The Electrical Itoablcr," and 
nre ii-scd to iiidir.ite the presence of a still more mi-« 
nute (piaiitity of cleetrieity than tho iJW^t^um^nt 
without tlirin is capable of making manifest. Their 
mode of .u-ttou will hereafter be explained under 
eb'ctricjil induction, ns the pointed wire will whmi 
the subject leads us to consider* the influenen of 
points. 

Obs .—A chcjip and good substitntc for the above 
be made of a coiiunnn six-ounce phial. A wire 
passing through the cotk 6f it, having the gold 
l.iaves within the phial, and a tm!«8 ball or a bullet 
above. A*1am|) gloss, ^so, with a cork above and 
below, (hall and gold loav'es similarly arranged,) 
fuiHwcrs evciy pnrpu.so, the hit of (»rd, also, is of 
little conserpicnce; and hd it be remarked, once 


for sjl, that whenev^ ffta^ app^os U employed, 
it mustbe’tept perfecrijr dry, slightly warm, and 
free from dast. . Of so luat^ oopsequeuce is this, 
■that should th^ have been a failure In any of the 
simple expedm^ti, it mod probably 1^ ariseb from 
neglect of this p^aution4 
There are numerous variadons of (his. instrument, 
ac<»rding*to the purposes for which t!»y are re¬ 
quired. One of extreme oelit^cy, though not so 
much so as that wil^ gold-leaves, is. made with two 
very fine stri^ of stra^, ensj^ended on ' Pttle wire 
loops. AmoUier is fiimish^ witoi extremely 
delicate silver wirra, .with small pith bi^. Beached: 
riiia is used chiefly for experiments. upon the 
C|l(BCtricat state of the atmosphere. Thiswitoanme- 
ypus. other electrometers will be described bgreafter. 

” Sg; 17.—Hold niMr the above instrument any of 
the gxcited bodies psed before—such as the paper, 
or the glass rod, and the gold lea\%a.wi{l .diverge to 
Boonridersldc distance from egdx other, and feiticdn so 
fbr some time. A wcU-excilcd glass tube will stimu¬ 
late it at a distance of two or three feet, and must not 
be brought too rapidly close to it, or the gold leaves 
will be rent bo etuios by the violence uf the action. 

Jfaf. 18.—^Brush the cap of the'electrometer wilh 
the feathery part of a quill, and the {uild leaves will 
instanriy diverge. * 

Mr. 19.—Give the cap a blow or two with the 
comer of a black silk handkerchief, preriowdy 
warmed, and the friction, small as it is, will be 
found to havtrthe same eftVet nn before. 

Ex. 20 .—Place upon the cap a small tin dish or 
patty pan, having iu it a red hot coal just taken out 
of the fire. ■ Sprinkle upon ■ the t;oal a few drops of 
water—the evajioration of thh will sot 'the p»>ld 
leaves into considerable action. This will not suc¬ 
ceed with eitlter chircoal or coke. It does best 
with a hot iron put into the vv.ntpr. 

K-v. 21.—Sift some >teel, br.ias. or other motcU 
lic tilings, upon the cap of the electrometer, froi'i 
out of a mct^Uc sieve. These filings become oh-c- 
trieal by the fricUoo merely of passing tbrougli tbe 
holes of the sieve, aiul will consequently uileet the 
gold leaves. , 

Er. 22.—^Take a knife, with a gla-'s or i\rny 
handle,.pnd cut some sipall pieces oil a siip of ih'al, 
,so that they shall f.dl upou the*cap .•»< hi foiv. K.ii-h 
piece carrying down with it a portion of the il»i<l 
ilistnrbed, will, in a similar* uiamier, ntlVct (bo 
instrument. . ' • >« 

Thus it Will be seen, (liat a person bru.diin': a 
coat, clmifng window**, beating a c.irpet. jil.iein; a 
kettle on the fire to Ixiil, -sifting cindi'r.s, or pl.iuing 
a board, a sehool-boy rubbing out the lines of his 
cyphering-hook, or his master in.sking a pen, is, 
during the time he is so employe*!, as clfectmlly an 
electrical maclune as the. most elaborate apparatus 
made by all the art of the optician. Many manu¬ 
facturers, indeed, find the fluid^ somewhat ineon- 
venieql. In the weavinig of different texture*!, mu li , 
AS bombazine, where worsted and silk an* inter¬ 
mixed, the work is .very electrical. In the makiio? 
of clioeolati* gre-at care must lie taken, that, in rool-* 
iiig in till' pans, no dust shall c6me near it, or it 
would attivict it so much os to become tinsalenhle; 
ui* is the ease also with sealing wax in large qumi- 
titiei*. 'the grinding of eoffee has been alreaily 
mentioned, and in grinding wheat or malt it is no 
It*ss couspicuonsf lliough few au[iposc that cleetrieity 
assists in making the miller vkite. The worken* iu 
aiulier are so annoyed by iUi strong, atlr^tU^*, .ainl 
eaiily-cxeitahle tendeney, as to have tho nerves of 
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bands and v^ts disagreeably acted upon. In 
the glass maau&cture, rery namcro'oU instances bf 
electrical attriujtion occuh In cert^ parts 
of the proceas, the utmost enre Is requisite to pre- 
Teot the gloss from attlicting Uu^ paroles of dust 
around it. The procesf, of girdiu| picture frames, 
also, is much oMleted by this wonder^ agent. Before 
the gold ia^atuck or, the frame ia waah^ OTer ndth 
spirit, Uiis evatKiratfs, the evaporation makes it 
electrical, and the gold leaf when held .to if attaches 
itself imibediately to all the ^oolfings lad orna¬ 
ments. . « ' 

CConfinHed on Page 12.) . . 


M^SUBXNG HEIGHTS BY BOILING’^ • 
WATER. -A' 

.4 

Thb fact that water boils at ^e heat of 2l2^k Is.' 
to be considcrcckbut a.s the average temperaton ^ 
it, when in that, sta^ of ebullition called bi^^g. 
It is well known that in yacuo it bolls at very many 
degreea.lcas, and from this fact it becomes evident 

that the dciioiC^ or rarity of the nir much mflncncea 
the boiling point. Mlicn the atmosphere is dense 
and heavy it meets with more resistance In prsdng 
into steam, opd, therefore, becomes hotter. In con- 
’ trary circiim|,ance.<i it wil| senrccly rise above 210^ 
instead of 212". Si)nple and apfiareitt' as this fact 
is, it is somewhat surprising that the temperature of 
boiling water should never have been applied to tnea., 
sure the height of mountains, Stc. A paper, however, 
upon this subject, appears in the Philosophical 
Magarbie for March, from wMch the principls ap- 
{tears to have becu apjdied with.completc success by 
the late Don Francisco Jose Caldas, and carried out 
iutcj actual jiractice, by Colonel R. Wright, in as¬ 
certaining the height of some of the Pampas. TliU 
gcntloman found, after rcjteated experiments, that 
.‘j atcr boiled at one degree less at every 604 feet of 
clcvatioTi, from which he was able clearly, and with 
littli' trouble, to cht'ck the memurements of Humboldt 
iftid others, with every iipjtearance of accuracy; and 
shnulil after observations confirm this xqethod as 
available, and univers^Uly applicable, it wOl be a 
‘great point in scieni’C gained, because of the little 
(leneiidence there i^'to be.placed upon tbevusual 
tnAbod of taking heights by the baroraetcl', on ac¬ 
count of the liability of that instrument to accident 
and inaccuracy, and, h} be affected by that atmos- 
,, pheric irregularity so common in mountainous 
regions. 

MAGNETIC RELATIONS OF METALS. 

It has been long i.\ intained, •'-hat, as tl^pe appeared* 
to b«; p concentration of magneUc effert in the arctic < 
and antarctic regions, .where two magnetic poles 
are situate-d, that, therefore, it 'was probable cold 
might he the disturbing if hot the primary cause of 
magnetic attraction; and following the same train 
of reasoning a little further, that all'riie otberimetals, 
besides iron and nickel, would become magnetic if 
cooled down to a cert^ temperature. 'TVofe.«sor 
Faraday has lately most completely, and at once, 
set the matter at rest, with his accustomed talent 
and acumen, working as he did with M. Tiiiloricr's 
beautiful apparatus, for giving both the liquid and 
solid state to carbonic acid gas. 

The various metals were - cooled by the most inge- 
ntotxs method, and with every rare to accuracy, until 
they vftnrat a ternperatdre of 112® below 0® of 
Fahrefihrit—aid being tested by a most delicate 


aataric needje, Aot oM. oi the metals, not even maD>- 
■ ganese, was foBnd (o ^reacquired the least sensible 
po'rtidb of*' miigaettsm, (jzeept in one or two ip.- 
straces, in vhl^.Uw metbla were found iululteratc& 
with iipa. T Upon subject Professor iFaraday 

“T^.'iblwtamees were cooled by imnArsion'in 

the rqlxtnns of ether «nd aobd carbonic acidy and 
moved either by platina wires attached to them, or 

jpall wooden tongs, also cooled. The tempera- 
t^rBceordlng to ^ilorier, would be about 112® 
b«nr-0® of Fahrenheit. The test of magnetic 
pb«re%was,a double astatic needle, each of tfie two 
'.conantuent needles being small and powerral, so 
ihjA the whole aysfem was very 8<?isiblc to any sub- 
-.rfsabe capable of having magnetism induced in it 
when brought near one of the four poles. Greqt care 
was required and was taken to avoid the e^ct of 
the dowuwasd current of air fonned by the cooled 
body; veiy thin plates of mica being interposed in 
the most im])urVaut toscs, , 

“ The ftllowing metals gave no indications of any 
magnetic power whvM Utiu woled U >— HZ" Falir. 


Antimony, 

Lead, 

Arsenic, 

Mercury, 

Bismuth, 

Ibillodium, 

Cbdmiiitn, 

ITatinum, 

Chromium,, 

Rhodium, 

Cobjilt, 

Silver, 

* Copper, 

Tin, 

Gold, 

* i» ■ • 

Zinc. 


"A piece of metallic manganese, given to me hj 
Mr. Everett, wps very alighUy magnetic arid polar 
at comnuin tomjHTatures. It vrna not more, mag- 
netic wlK-n cooled to the lowtvt dcj^rce. IIcikt i 
believe the statement with regard to its ariniiring 
such, powers under such rircumsfcinoes to bt! uinrcu- 
rate. Upon very careful examination a tni. c (*f 
iron was foimd in the piece of nn tal, and to that 1 
think the magfjetic projK-Tty which it pOKseHiJcd 
must be attributed. * . 

“ 1 was very careful in ascertaining tliat pure cnhnU 
did not become magnetic at the very low tempera- 
ture {woduced. ^ 

“The native alloy of iridium and ORmmm, and also 
crystals of Ucaaium, wctc found to bi? .slightly mag¬ 
netic at cogiison. temporatares; I believe ht>caubt; 
of the pr«eD^ pf iroa in them. Being cooled 
the lowest did ixot prewint any additiorHil 

magnetic 11 ^. therefore it may hu roiicliidcd 
that irifditmi; and titanium may hr added 

as non-magnetibmetab to Ute list alrcndy gilen. 

“ Carbon and the'ftd^firiQg metdiic coiubiuuUnns 
were then ex^erirppn^ a siinihar maomr, 

bnt all the native: imt one of the 

bodies ^ve t^. least rign of the acquireWnt of 
magnetic pow^ by the cold applied. 

1. Cart}on. 

i. 2. Hematite. * 

' 3. Protoxide of Icact. 

4. »'■ i - antimony. 

5* - — — — bismuth. 

6. White arsenic. 

7. Native oxide of tin. 

8. — -- manganeso. 

9. Chloride of silver. t 

10. ■ lead. 

11. lodids of mercury. 

12. Galeim. ^ 

13.. Realgar. 

14. Orpiment. 

lb. Dense native cinnabar. 
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16. Sniphnret of silrw. 

17. - - -— cop|>e^. 




16. Sulpharet of 1^. 

id. -——— iitemtith. ^ • ‘ 

•BO. ——— antiinottir. ' 

^ 21. Protoral. iroa cryA^Ul^ 

2*2. - anhydrotti. 

Re carbon was the tlcD&e hard kind dt 


dMy«iad 

retorts; the substances 3. i. 5. 

11. and some of tife snlpharrte had been first 
*’'^nd solidified; and all the bodies were takea.1li'‘4i| 
mo^t solid and dense state which they could tfiqngk 
“ Il^s perhaps superfinous to add, except tii > 
ence to eifects which have been supposed by 
to occur in northern latitudes, that the 
nickel did not appear to suffer any abatem^W 
ihcir ijfculiar power when cooled tO the very lowest'^ 
dei^ree.” , • 

ALCOHOL. ** 

It is ;^nera1]y supposed that alcohol, obtaifted from 
different vinous productions, does not chemically 
dilhr. M. Soubault, a German chemist, informs 
iiv, tii.it he boa di«ciivered a very j^reat differcnc* in 
tlic atcoliol he obtained from grapes, sugar, malt, 
policy, and sacclmriue vegetables. The alcohol 
ohtaimd trom fermented houey,Jic states, is lighter, 
iukI Jess btimuliituis to the paUte and stonfaoh, than 
that jiiociucd frtnji V‘>ndy, rum, or any other'arti¬ 
ste. The sltHihol obtained from malt is,the heavU 
<’st .Old n^st >nmulating, and when admimstereil, 

111 the quantity of a table spoonful three times a day, 
to a Idigf roliu&t dog, will dcstioy life m the course 
ot a neck ’ }tt all the gm manufactured in KngUnd, 
and the conipoWiil-*. cordials, and timtures, aie 
iiikIc with this caustic spirit. The sjuiit obtained 
b) k rmciii mg the most saccharins potitoe, he ron- 
UiuU, IS the niihU'Ht, and this spirit is now made^an 
lunsnhrahle qmrotitirs in FanS'-aud on establish- 
|•|•^t cVisicd at Vauxhall, a few years since, for 
iii.Aiug spuit from potatoes; but aa a commercial 
<>pi<ulati(m it failed, owing to various causes not 
n ’A iiccc>s<iry to enter into. The alcohol obtained 
1 \ .lishllmg fcnnenti'd sugar, treacle, or mm, he 
‘Hs. IK a ]ioneiful caustic, capable'of dissolving 
h >iic. and (orrotlmg living parts. About six yean 
. '"fve made several experiments with T^;e^le 
,11 III Ics, (uiitaiiiing saccharine matter, with a view 
of ascertaining <he chcafH’sl method of obtaining 
alcohol, dt^, on comparing the articles we procured 
from e,ich, ceitdinly found the^ fo both in 

ri.uor and epeeihc gravit y. ^T lie alcohol from fer¬ 
mented honey is not on.'^^tedfleaUy lighter than 
any other we procured, l^t much lORM, and more 
pleasant tolbe taste. This spirit, we are informed, 
Minic p<‘rfnmcrs in Paris employ to mkkb thdr Odo- 
rifi rolls atUcles, a» lavender water, &o. From pea- 
shells wc obtained a very sweet spirit, al the of 
two shillings per gallon. 

From Bect-root, the same quality^ at 2a. 6d. a gallon 
„ Mangle Wurale, „ 2v. 3d. 

,, The Parsnip, „ 2s.'6d. 

•„ TheCdirot, „ 2s. 9<f. 

The Turnip, „ 3s. Orf. 

Mjdt and Barley mixed 2s. 3d. 


J qovittfy that it \ni much dearer tiian that 

) < we procured oma treacle or malt. The meuat sugar 
of die Weet Indies produced* more spirit than Uist 
of the £ut Indfea/B proof ^«t the ninner is tfad 
stronger. Alo^, faoWevm It may be remarked, 
when hi^d^ feottfe^ tint B puri^ to tbd behest 
•d^ree, diflm vwry 'Kttle in fiaTOr,%hateTqr nmy be 
the materials from which k is ^‘ginally made. In 
.this highly-rectified state, tbei^re, it U not under- 
I; stood to but in Aat more usudFcoii^tion in 
• which it is used, previous to blending widi it those 
flavoring tegredienla that claim for it the name of 
gin, cordials, &c> In this state of iifipurite the 
' spirit is mixed with an empyrheumatic ofl, limiting 
In flavor according to the mode ot preparation, end 
atm taore so according to the ingredients ftom which 
^^Airit is originally made. Thus the flavor of 
nrandy is derived from the grape whicli 
, stmade. . * 

Hum h^om a peculiar oil in Sagan 
Malt ,, „ Barley. 

Scotch Whiskey. „ Oats. 

Arrack „ Rj<.*e. 

. Koumis „ „ Marc’s Milk. 




DRAWING AND PAINTING. 

Ar t Arts and ^denccs have terms and prooeKSPH 
pvculiar to themselves. In many cases the htudi nt 
learns these, not as fiindameiitsl and nebesMir} giuilt a 
to a light understanding of bis subject, but nrl.u 
j/ickt them up by degrees in bis progresi, and \ m v 
many of them he b often ignorant of, evini 8tt< t u 
long practice of the art to which (hey allude. 'I'l i-. 
arises, chiefly, from the generality ot book^ ot m k m u 
and ait not containing any gloftsary to tlitse diih- 
cuICies. It is much ft be regretted that tlie rL'ni,(ik 
should spply with so much force Co the Fine AiN, 
as ft not only retards the practical phigrebs of the 
student, but prevents him discovering the iHdutio, 
and marking the characteristics, of some of the ^ub- 
limest conceptions of genius. We theirforc pur¬ 
pose to give such a glos^ry, believing that as all 
persons of education and refinement love pictures 
and vtalflarjs it may be useful to them as wAl eu> to, 
the draughtsman. 

TERMS AKD MV^TKRJALS. 


• 2’ 


If 


fi 

II 
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The alcohol of the tdrnip is very, offensive, 


(» 

nor 

Could we by any process render ft sweet. Ihe other 
spirits were very sweet, and in the country, where 
the articles may be obtained nt a much cheaper rate 
than here, the spirit may be made at niiarly half the 
mice. Viom the polAlue we obtained bO «ma)l a 


Point, J)of .—An imaginary plncedo wliich lines 
m<? be drawn. 

iiae !,—A mark made from one point to nnotluT. 
It may be straight, curved, mixed, or crooked, .nnd 
drawn either pi^lcl to anotlicf; vctHr.U, upright 
oi^pecpendicuhfr, diagoual, or slanting, and bon- 
xonUd or across, from side to side. 

Onttine is the line or liiKs boandi|ig an object, 
I, wdietber it be formed by a pou^il, iicn, or in any 
other manner—os, for exomiile, where two colors 
meet each other abruptly. 

S'wi/ace or ffiyeiyfeer,—Any body having length 
and breadth. In drawing, the word surface implu «, 
chiefly, that part of die ground, sep, ^or sky, upon 
which the principal objects are represented. 

The Jletuote /distance or £aei‘Ground is that part 
farthest removed from the eye. The pictures of 
Claude are so celebrated for their extreme extent of 
view, or for their remote dwtance, that it has liern 
facetiously ohsi‘rvcd,*“ A Claude’s landscape is a 
day’s journey.” Theobiectffou this partofthepic- 
tnre sre nece^sanly sinall and obscure, and in eolor- 
ed landKcapct iiaittke iinii oi levs ot the color of the 
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atmosphere—^Oiua, in a clear day, a|h6^ 
ponderates in parts most remote—in a fog, the dis¬ 
tance ia white and much obscured—in moonlight 
scenes, totally WacV-rin sea-scapes, gradually losing 
color, and partaking more or less ol that of the sky, 
for in water.i'i^frs thir reflection of light is of’the 
utmost nonsequence to be attended to. 

Tke Mid-Diatancf. —Parte of a picture between the 
forc-gronnd and the remote parts. It is here that 
the chief Acellences of a fr.cture sboqld be aggre- 
gated. A careful obscurity is often all uiat is snfli- 
cient for the distance, ud a few hold touches may 
sen. e as a fore-ground; bat, in the middle parts* 
h.in»ony of coloring, accuracy of drawing, and tasto* 
fill crouping, are essentially necessary. Of ppqrn 
the remark is more or less a])])liuable occordmg as 
the mid-distance blends with the remote or 
with the fore-cround. 

The Fbre- wound is that part a pictore nearM 
the eye. It is here that the'warmer tinte and bold¬ 
est touches are. generally fimnd—it being necessary 
tiikt each object placed so near to the obsenrer should 
be drawit with the utmost e^cactitnde—each rock, 
each tn'C, with all its characters—each flower ereu 
in ita proper colors and natural habit. * 

These tf,rce termc of remote, mid-distancf, «an(l 
ground, are eqn<ally applicable to sea views, and sky 
and clouds, which suffriMhe same gradation in tint 
and clearness as the ground. Thus a cloud seen 
afar off, r.{iyally with any other object, is dim and 
obscure, while one that is near is to be jiroportton- 
ably well dt'flned; so also as to ships on the water, 
or birds flying—for, however strange it mayap|)car, 
it is perfectly correct to say, “ the ships on thefore- 
ernund,"—“the bird in the mid-dUtance,”—or, 
“ the clouds in the remote distance." 

In some jiictures tlie parte described are gradually 
blended with e-icK other, arTd a correaponJeot gra¬ 
dation of tint observe*!—such are some of the tine 
l.uulscapcs of Claude, Wouvermans, and Wilson. 

()thiTS have them clearly distinct, and when this is 
the ca«>e the fore-ground is often made to contrast 
fin>*ly uith the rest of the view; thus, for example, 
a suriliglit view seen through umbrageous foliage, or 
a palace viewed from a gloomy archway. Our an- 
nuaie ‘and ])ictorial periodicals show s'.an^ such in¬ 
stances. In the representation of small scenes, or 
individual objects, no extreme distance, and often 
no mid-distande, is perceptible: -thus it is with 
architectural elevations, groups of flowers, interiors^ 
8cc. In these cai.es no obscurity is admissible, and 
so particular have been some painters • in this 
respect, that the accuracy and truth of delineation 
of their pictures Constitute their chief merit. In 
one of Grerard Dow’s celebrated*^ pictures, “^e 
Seedsman’s Sfiop,". every thing is so accurate, that 
by the aid of a strong raagnifying glass, the le^ in 
the window may t^re^red to ^e plants they wre 
produced from, or be known by name. Tliis is an 
extraordinary case, aiM perhaps the pria^iplo is car¬ 
ried much too far, as such attention to minatim - 
would soon destroy freedom of touch, and boldness 
of executioib > 

In the pictures of Claude, the distances demand 
the closest attention of the student. It may be 
observed, that he manages his ai-rinl tints with the 
greatest possible truth and skill, while a sweet sim¬ 
plicity pervades his compositions. His knowledge 
of architecture enabled him tn^vc am imposing air 
of grandeur to some of his subjects; but his chief 
excellence consiats in his management of the grada¬ 
tions of ul'riai effect. 


H 

' Delig]it|Qlr8|>emmen8 of neatness and truth 
touch may tsi .seen in (he landscapes of Hercfaom, 
who u.sSIto remorkable^r breatUh and just distr^ju- 
tionofj^t^ aswcUas^for transparency and bril¬ 
liant.;,''^ coloring. His figures, also,are well 
he ia most eminently successful w^ere 
|- trei^liu intermingled with ruins, and he communi¬ 
cate to such scenes a riulmess and beauty truly 
surprising. 

Admirable imitations of natural efferts are ei- 
^plified in the lands’capes of Teniers. It is a freque,:.. 
.practice of this gre.at master to place his priucijial 
Oh the forC'ground, while he .scatters bfs subor- 
^late li^t, in a most beautiful manner, 5ver the 
^sc^e, keeping the whole in steict accordance with 
{^.buninous sky. 

It might be out of place h<'re to dilate on the 
talents possessed by different artists in ex]>ressmg 
the tnith 6f nature with facility; bn( it may be re> 
roark|d in passing, that if the student sliould meet 
with a landscape by Pynocker, he ought not to omit 
observing and studying tlie truth in the drawing 
and coloring of the herbage and jilanty which I'ln it h 
the forc-groinul; and if he meet with a |)iei;e by 
RAysdael, he ought to observe and study the spark¬ 
ling touvh and color which he imi>arts to water, 
whether it rolls aw.iy as a streamlet, or tumbles >n 
a ca.5radc over a pf'^cipice. 

JS/nicy/wAwen/#.—Such pai'Js of a picture are 
callW embellishments as are..nddeil to licUiliton of 
show off t«3 better advantage the grneml di->ign. 

The term is pai’ticularly ap|ilicd tp gioiip.s of 
figures in a'landscape. Many conflirting opiniqns 
have prevaik*d, with respect to the pn'pricty of 
introducing groups of human fi.giires in landscapes, 
but the difference of the artists on this point liii'n iiot 
led to any decision of the tpiesHtm. It may bo 
alleged, with soi.te show of rca.'on, tbet ton many 
figures have a tendency to diatiivb the requisito 
repose of a beaiilifnl scene ; but, on the other hand, 
the want of figures most certainly tends to ex* iie an 
idea of desertion, if not of dc.sol.-uion. 

A medium b-.'twccri these two extrrni**s may, 
perhaps, be the most judiduus and conformable to 
good taste. Figures, for example, arc natural and 
proper on a road; they are useful as a scale of 
measurement, to which to refer aurruunding 
objects, os tre^ or lofty buildings; they, con¬ 
duce to the intejwft of particular scenery, and servo 
to chanieteiige it, and they may bo made to entn- 
municate^toijc^ Interest to a pictun- otherwiao 
rich, as b ezepapliflcd in some of tne admirable 
and too much ^^lectpd pieces of Wilson. Groups 
of figures uduy oftenseen in the pictures of 
Teoien, Wouvennsns, Q.'aude, and Guyp, who ccl- 
dom bmitt^ to embellish their landscapes in this 
way with conspicuous usscmblagcs of figures. 

Supported by such authorities, we may well 
coiisider figures as an excellent adjunct for imparting 
richness and color to fore-grounds, and as useful for 
detaching masses or distances; bearing always in 
mind, that whatever figures ore introduced must 
accord in character witii the other parts of the piece. 

(Continued on pane • 

REVIEW. . 

• 

Parlour Magic. Whitehead, Fleet Street. 

194 Pagee, and numeroue Wood Cuts. 

This u one among the faumerous qpllecUons of 
experiments, which of late yearn have tended much 
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tH^give ,t})e young an into, aod. i(. taste for 

science. •'The A.a&or ixaBeTidefttlyt^O^xaucb core 
\vi^L bix subject, wd collected toge^iW janmerOiu of 
tbe wondevs of light and sound, erf and 

opLics^the elements, &c., not forgetting the 
ing subject, (to boys,) of legcr-de<main and {poti|i^ 
ing. We will not gay that a better coUectioti'tiN^^ 

’ «s3t have been made : it is enough to remark 'that ^ 
ia a very good one, though we may be allowMio 
htol tlfdt it is scarcely s^e to trust childf^^witt 
sul|iliu?ct of carbon, chlorines, &c., jior yet 
them to inspire hydrogen. Many of tbe expeitom^ 
arc new, and others which we are*glad to s& 

(Me of them, (now (|uoted,') contains, we beUerOf 
almost^ much as is known practically of photogenie 
drawing, or ht least is performed, npqp the same 
principles, and had the priority of pnblit^on. The 
’olheg extract is a mo^ remarkable expcrioient; and 
wliich, at one time, occasioned much discussion, and 
even yet ia not quite satisfactorily explained, 

Lujhtt a Painter. Strain a piece of paper or 
linen upon a wooden frame, and sponge it over yitb 
n Kolntion of nitrate of silver, (lunar caustic,) in 
Place it hebtnd ft paiiitifig on or a 

st.iiiic-d window frame, and the light traversing the 
]>aiutit)g fti rigures will produce a copy »f it iipon 
the |>rc|KU(il p.nper or luicu; those parts in )yhich 
^tlic rays were least intercfpted being the shadows of 
the pietun*.” * 

7V/e Ctrclett. —" Cut from a cord two 

discs or circular pieces, about two inches in diameter. 

1 li the centre uf one of-tbem make a Kole, into which 
put the tube of common quill, one end being even 
witli tin: surfiu-e. ol the card. Make the other piece 
a iiUlc ciiuvL’.v, aud l.ay its centre over the cud of 
(he with tbe concave side of the enni down¬ 

wards, the. coiitre nr upper card being from onc- 
eighlh to unu-fourth of an Inch above the end of 
t),9 quill—attempt to blow off the upper end by 
blowing tbrougii the quill, and U’i/l be found im- 
posnib/e. 

“If. however, the edges of the two cards be made 
to fit cai'li otluT very accurately, the upper card will 
be iiiovi'd, and sometimes it wUl be tbrowivofT; 
bill when tbe edges of the cards .are, on two sides, 
suniciKiilly far apart to permit the air to escape, the 
loose card will retain its position,' evM when tbe 
current of uir sent .vgaiust it oe strong. The expeii- 
inent will%ucceed equally well, wh^er the current 
of air bu made from the mdotrf or from a pair of 
bellows. When the*quill,Alp the card rather loosely, 
a cotnpnrativcly light pnff will thfOw;both cards 
three or fiytr feet in heif^tlt. 'When, fr^ tbg hu- 
niidity of the breath, tlic upper surfiioe of the perfo¬ 
rated card lies a little expanded, and die two oppo¬ 
site sides ore somewhat depressed, those depressed 
sides may bu seen distinctly to rise and approach 
the upper card, directly in proportion to the fbreo 
of the current of air. 

“ Another fncl to be siiown witli this simple 
gpparulus, appears equally inoxpUcable with tlic 
funner. Lay tbe loose o.’U'd upon the hand with 
the concave side. up; blow forcibly tlirough the 
tube, and at the same time bring the two cards 
towards each other, when witliin ^brec-cighths of 
an inch, if tlie current of air be strong, tlic loose 
card will suddenly rise, and adhere to tbe per¬ 
forated card. If the cord through which the quill 
passes bus several holes, made io it, the loose card 
may be iiislantly thrown off with the least puff of air. 

For the explaDotiou of the above phenomcuon, 
a gtdd medal and one hundred guinuM were offered,. 
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some years since, i>y the R(^ Sodefy. Such 
explanation has bttn gfren Pr. ]^bert Hare, of 
the Uni^ States of Americ|, and la as follows 
<* Supposing the diameters of the. discs of card 
to be that of the hole* as 8 to 1, the area- of the 
former Co tiie Irfter must be a!i>64 to 1. Hence, if 
the discs were Co be separated,' (their surfaces re¬ 
maining p#rallel,) witb a Telocity as great., as that 
of the air blast, a*colamn of ^r^mnsC, meantime, 
be interpose*!, 04 times greater than that which 
Would escape from the tube during ^e’ mte*im; 
'^<fonsequently, if .all the air necessary to preserve 
4he.brfance.be supplied from 4he tube, tbe dtsos 
must'be separated with a velocity as much less^him 
thtt of-'Che bla^t, as the column required between 
them is - greater than' tliat yielded by. the tube; 
end yet the air cannot be suppUed (tom any other 
source, nnkss a delicit of pressure be created 
beCweeii the discs, unfavoraldc to theur separation. 

It foUewti, then, that under the circumstndees ia 
qnestioo, the discs cannot be made to move asunder 
1^1 a velocity greater ttfan one sixty-fourth of that 
of the Slast. Of course all the tbreo of tJic current 
of air through the tube, will be evpertled on the 
moveable disc, and the thin ring of nir, vLicli exists 
round the oritiM bctw'ceu the discs; and since tlie 
moveable discs con offly move with one bixty-foiu'tli 
tile velocity of the blast, the ring of air in ihe inter¬ 
stice must experience nearly all the force of (he jet, 
and must be driven outwards, tbe blast following it 
in various currents, radinling from the common 
centre of the tube and discs.” * 

MISCELLANIES. 

OaJk Trees for Shipping.—It ia assn-vtcd, in tho 
“Life of Bisbop ‘Watson,” that n /l-gnu ship 
requires to build it 200 oak trees of two tons of 
timber caclt, and supposing 100 .such trues growing 
on on acre, clears 20 acres of woodland. Au aero 
of oak trees is generally reckoned at 6,700 sqnnn: 
yards, or nearly half as mucli more .is tlie common 
acre. Mr. Wood observed iu the House of Com¬ 
mons lately* that it took IbO men a twclvcmontli^ 
to build such a ship. 

KarUg of the ./lir.—Tlic atmosphere at the sur¬ 
face of the earth wcigh.s LMb.- on every square iucb ; 
at 34 miles upwards it is t<[vi<>e lighter than at tho 
surfKe: at 7 iiiHes high it is four times lighter; 
.thus at every elevation of 3} miles, tbe atmo.«ptiero 
will be twice lighter tlian at the preceding. As (lie 
air ia about 444 miles high, that quantity whirh 
o^npiea a cuLIc iuch at the surface of the (lui'tli, 
will be expanded so as to occupy a sjiace equal to 
812 cubic inches; or if the table bu continued till 
.*4K> miles of elevation were attained, a single 
cubic inch of the air we breathe wonld (ill a hollow 
sphere, ei^urf in .diameter to the orbit of the planet 
Saturn, or 1,822,000,000 miles. There have boon 
various opinions lield at dtfcrent times as to the 
limits of the .itmosphcrc, and it may be iiifcncd, if 
not proved, tliat it is impossilile tlial its rarity can 
exceed that point at which the repulsive force* bctwuea 
its |iarri<;lcs becomes less Uion the force of gravita¬ 
tion. M. Poisson supposed that the limit of tbe 
atmosphere, insteail of bciug one of almost insen¬ 
sible gradation, is abrupt and well defined, through 
p process in the tqqicr regions of the air; do less 
singular than tlut of its conversion by cold into a 
liquid, or even a solid. Tliis is on extreme and 
rxtrav.igaiit view of the subject, neither borne out . 
by cxpeviiuent nor analog}* Our philosophers baM 
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rootettded, that, aa the extra-mundane space ie 
colder than the piean ternperiiture of the air, it mukt 
follow, that. Ht a ceHaib point in the altitude, ano¬ 
ther ro{ion exists, in which the denritj tncrearee 
with the raritj of the air. 

3finu/e Object*. —Xhc ingenuity of the Germans 
and otlieri in the conHtraction of minute objects is 
almost incredible. A cup, mad^ firom a pi^ of ivory 
of the size of a com mon pep|iercom, by h^rlinger, a 
German, is said to bare held. 1,200 other ivoiy caps 
hating each a separate handle, all gilt on the edges 
~aud besides this there was room^ for 400 more: 
but unfortunately for the lovers of mjnatis, ^ tba 
artisi^iied before he had accomplished *thi8 mhsTQ- 
scupic performance. p* ;■'/ 

Myrmecides is mentioned by several anniei^ 
authors, for bit singular skill in working mlotfto 
images of marble or ivory—for instance, a OfsHia^ 
so small, that it covered by the .a 

comtDon fly, together with its driver. 

2\> Extract the Perjitme of FlaHcer$4 — Procure a 
quantity of the petals of any flower which has an 
agreeable flavor—card thin layers of cottocfwtiol, 
which dip ivtothe finest Florence oil—sprinkle a 
small quaniRy of tine salt on the flowers, and place 
layers of cotton and flowers alternately, until an 
earthen, or wide-mouthed gifts vessel, is-.quite 
full. Tie the top close with a bladder, and lay the 
vessel in a south aspect, exposed to the heat of the 
eun^and in fifteen days, when opened, a fragrant 
oil may be squeezed away from the whole moss— 
little iuferior, (if roses are made use of,) to the dear 
and highly.valued otto, or odour of roses. 

Electricitjf produced by the* different Baya of 
Professor Savorio Barloeci, of Rome, 
states, chat when two pieces of copper, painted 
black, and one of them connected with the upper 
part of a frog, and the other with the hind feet, are 
planed oue of them in the red, and Che other in tlie 
'%ioU>tray of the solar spectrum, and then brought 
Into contact, Chat contractions took place in (he 
muscles of the frOg. 

MarJting Ink for Xtnen.—M. Henry, senior, re¬ 
commends the following as a marking-tx^ for linen 
to be employed in hospitals:—^Take iron nlings, Ifb.; 
Hcetic acid ( Vinaigre de Boit) sp. gr. about l.0fi2, 
Stbs.; mix the iren filings with half the vin^iar; 
sliake the mixtute freciueotly, and as it becomes' 
thick, add the rest of tiie acetic acid, and of water 
1H>. Heat the mixture to fan>r the action of 
acid npoh the iron ; and when it is di8solved;,'*i^dd 
sulphate of iron, 3lbs.; gum-arabic, Ifbl.; preti- 
ously dissolved inwater,41b8. hTutthsmthoroagldv 
while hot; these qoantitiea usually give 12lbs. <n‘ 
product. In order ta Omployf It, the hnen is 
.stretched upon a table,' and c<^per cbaracteiu 
[stendls?] and a hair-brdih we nded. 

. ScintiUation of Sfoe^—'When poarsc j^ery ii 
used on ^lUhing wheels,'gunpowder will'be fired 
at any distance to which the sparks extend; but 
when very fine emery is used, a stream of innu¬ 
merable spsrki msyl^ poured upon coarse gun¬ 
powder, without inflaming it. The same powder,' 
however, on being finely pulverized, will be readily 
inflamed by the sparks from the fire-wbeel. In 
both eases, tiie sparki are particles of ignited irmi, 
and there can be no differenoc in the two dates, 
cxMpC in the magnitude of the particles. It would 
seem, therefore, that within certain limitsgunpowder* 
wottld not be iiifiamcd by particles of ignited irou, 
unless they have at least a certain magnitwle in re- 
hdiou to the magnitude of th^grains of the powder. 


This cKporiftent was j^^bably suggested by 
fact, well klAW?), that on putting the hand hiiu the 
stream.of'«b^s, the sensation experiencedratiier 
that of wOM^^an of heat. This is a fact phich ir.>t 
a little eurpribea those persona who have the cou- 
.rage to preeent their hands to a stream of ffre so 
denafe as to have the. appearance of one coptinuctl 
flamei The paradof may prolTably be explained. 
Id tibefollowing manner 

.Ac particles which make up the stream arqniiich 
ainattr in dimensions and fewer in number than 
they.ajipear to be, each particle, from t^e extreme 
galmi^ of its motion, appearing«-to extend several 
in^es, when, in fact, it is littla more than a mere 
pedot. These particles^ being thus minute, t'o nut 
.impart a sufficient quantity of heat fo' penetrate 
through thf insensible external membrane of the 
skin, called the cuticle or epidermis, so os to reach 
the adjacent membraue which ulniie is the organ of 
sensation, before it is again withdrawn by the 
increase of _ evaporation produced by the current 
of air which the wheel puts in motion. If ibc 
hand is held steadily in the stream until the evapo¬ 
ration is dSminisbeii by the gradual (leaic<»itioii of 
the skin, we shall perceive a raiid sensation of hr.at.' ■ 
These srn^tiona, first of cold only, and afterwards 
of mild heat, take place only when we present to 
the stfeam the intide of the hand or lingers, where 
the cuticle la thick. ' If tlie back of the hand be < 
presented, a very pungent and pricking st^sutiou of 
heat is produced at every point where a particb: im- 
pioges, highly contrasted, ntthe same lime, with a 
general sensation of cold, produced by the'iucreascd 
evaporation. In the first case, tiuf'heat is passiu.g 
through the thick cuticle of the inside of the hand, 
extends laterally, and loses its intensity before it 
reaches the sensible membrane ; but the cuticle on 
the back of the baud being extremely thin is imme¬ 
diately penetrated. • 

iVbfr.—1'he polishing wheels referred to ere of 
various sizes and kinds, from large grindstones, on 
which the gun-barrels are ground, to small wheels 
covered with qiled leather and armed with emery 
powdqr. All these wheels arc moved with great 
rapidly by s^ng w^r power, and when the stei'l 
artidea h^ iipoa'tbem> there is a splendid oi- 
raaoatUm'nfisInaiQtrfUe sparks flying off in tangent 
llnftk.wUdt'i^''fevpWcme another with such rapidity 
that 'the Ishtcd.li .constantly surroundq^ with a 

Paper' fo p^troy. the Bittemeaa tf 

Certairr DnfiUfga observed that char- 

coed destroi^ ike ldttemeg!i of a tinctuije of gen- 
efttt It hqd no action on that of the cen¬ 

taury in oonsequenee of which observation. Dr. 
Kopo siade inany experiments on diiTercut bitter 
^subst^oes, and found great varieties of action. 
Each experiment was made with 2 oz. of dis¬ 
tilled water, 20 grains of hitler extract of the 
particular plant, and about 60 grains of the recently 
pulverised cUarcoal; th^ were digested at tem¬ 
peratures from 78'’to 96*^Fahr., and examined dt* 
laterals, being compared with sifiiilar solutions 
witHout the charcoal. Worniwood, centaury, genl' 
tian, quassia, were not changed ; orsnge-peel,*camo¬ 
mile, yarrow, schtpwart, and Iceland moss, lost all 
their bitterness. Endive, rhubarb, &c. &c., were 
nearly deprived of their bitterness. ' 

Wliru animal cliafooal, freed from phosphate of 
lime, file., by digestion in faiarlatic aeid,,was‘uard 
in pla<%. of v^etablo charcoal, similar yes'idts were 
obtainecL * 




Tjikuk. 'uo fi'w ‘•o riiijilinnl 

vi'liii'ii* <'f’ rUu)nil ami scni'iiUlii* .is 

Hi (5 M.is;lr liiUitlioiii. Tlic ^j.ilaiiU' ‘•'iDiv iiiilrt'it 
hccnis .»s Jt fuj'r.iftcil iii our (-.irliift rii’ollrr* 
tioiis ol’ (•in.-Uu.H I ml ICS. i uc crnfccquc lij'ort." — 
the tcrrilii: |)!i.iutoiu.s—ami tin' nini'niljccnt proecs- 
siciusi, ilis|il;iyi'il “ nil wlulu slurt,” took too 
curly ami too vivid .1 hold np<i;i our riiioK?i to iic 
easily forii*Hcu -*.md '^icii wi fir-t, siw a I’/m i/ns- 
with ^l^ t^ii i'-tly and ch.iiuritiK lic.id-.—its 
prominent and apparcutly-approicliiiijf inoiwfirs — 
how we trciiibli-d wilh fear aud wonder. Nor were 
we sinirut.ir, foi wlioii tills instrument n-is tiiA dis¬ 
covered m IHII'J, the whole world (as the Freiirli 
would s.iy,) were equally struck witii d'-tuiii'liment. 
To witiutil.* woiiderlul cfVccts, grnS’c .1% well as 
gay, tlic aged .iiid the yoiiti^, rtoeked nightly in 
iTiiwdii to the i'\hihitii>n. Yes—and so f liey do now 

t^o, to 8 PI* the bc.mhfiil ami well-in.maged “ Dit- 
tohinp^V’iev's ” of Mr. Childe ; or a " Lcrtiii'r on 
Aiimiionty,'* if illustrated by a gdbd ^lagie Liii- 
thoni. 

In describing and managing this instrument four 
things rcipiire separate atlention. Tiieconstruelion 
of the iiistmmenl ilsolf—ti'e tneibum or sere«-n 
upon wiiieh the uhierts arc to he shown -the paint¬ 
ing and eombinatiun of the sliders -a?lil the leipii- 


>ite attention to (he u«e and managcnient i<f th’* 
whole. \\ e sh.dl ron«i ler the fir-^ and l-ist of r’li'-e 
partn iitais now, ami liie lesi .it .m ti ly oj'pnrtniiit) 

■V IS a tin or wooden hoa, ahoiii eiglit inelies in 
each of il-dinle:l^{lll|s. fu'-iitslud will) a bent t:n 
liinnel or eliimiuy ai lop, to cany niT the <muke i-f 
ihi- l.iinp which I' in (lie inidilK'. i*. i> funn-h.'d 
uUo with haic^lis toc.ury «lie whole l'\, uid wi*h 
lilies aionnd iiid iie.M' the Ijoltom to feed the thi'oc 
with flic air ni'ei>viiy to ils (oiiilju«-hoii. Oiicii.le 
oftlieboT must, of eiMir'c. lie made, to open, lllil 
die light may Ik muia^nL The lamp within'dle. 
prc'.cnts iKiilung peculiar iv. coti.-,tructiim. It is a 
eommoii Argand hiiiiuT, but funnelled iit the b-mk 
witli n concave rcilcclor to inerea’^c the intensity 
of the light. In 01 dor to get a good position for 
the light it '‘lioiiM be ni.ulc to slide backwards and 
lorw.iids by means of awire, (as seen in the Kignic.) 

Ill tin'fioiil of the lioc is a tin tube, hiving in it 
two U'li'i’s, a plani)-ronve\ lens or bnH’s-et/e H, 
nc ir tlic light, and a sm.iUer douhie-conve’c lens 0 , 

,at the end of tiie h/lie, f.iithcr oif. The tube is 
fa<t< lied to llu: l.mthurn by a s'piarc foot, two sides 
of which aie left open to admit the sliders. Tim 
liouble-ennveT glass is also made to slide in rad out, 
(hat tlie foon.-i my be properly adjiivUd. In the * 
common cuustiuetion the slider passes between th^ 
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Ugbt and larger leiw. Such, however, is not the [^riliiancy. When these rarious edfo^entf hafv 
beet method *, the objects ehould pass between the been made the apparator ought to be in order 
tWolensM, the bulFt-ev being fixed to the lanthoro exhibition, except a triflmg re-adjustment of the' 

itaelf, as is represent^ at B in our figure. In front lens, which will be necessary on acfttnnt of 

some cases a third lens is admitted between the two the light having been moved. It however boob- 
others, and supposing a necessity existed of exhi- times happens Uiat with the greatest care a dimness 

biting phantasroagorifily, that is, behind the screen, ia observable. If this dimness be over the ^hole 

and in a confined space, it is useful, because of in- disc of light, it must arise either^rom the light not 
creasing more the^field of vftw, in pre^rtion to burning clearly, or from the Irases being covered 
^e distance between the lanthom and screen, other- with dust or moisture. This will often be the case*^ 


wise^it is injurious; for be it remembered in all 
optical instruments, that the more compound the 
instrument ceterit paribta, the more obscure the 
imag#. 

Ibe numtaamagorial Lanthorn differs in no 
degree whatever from the above, except that the 
tu& holding tbe lenses is made so as to project 
beyond the lens C, and the lens itself is made to 
slide readily and evenly backwards and forwards, 
cither by means of rack and pinion, or more simply 
by little studs, fastened on each side of it, wliicb 
paju through the sides of the tubes, and are moved 
along by means of tbe finger. Otiier contriirances 
for the bettw effect of tbe exhibition are not un- 
worthy of mention, particularly that of a flap to 
shut off the light suddeDly; this may be a tin slider 
placed in a groove close to the lanthom, or else a 
piece of tin fastened in the front of all. The sqoarg 
chamber also into which the objects are pl^ed, 
may and ought to have tbe top mode so as to open 
upon occasion, for there are many sliders which 
must be put in at the top, and the eyes of moveable 
figures are much more easily moved from that 
position. Again, by the usufd^nbtruction of tbe 
fens, the centre of field of view is tbe brightest, 
and towards tbe edge the figures are not only dim, 

^ but distorted, and that for the same reason as ex¬ 
plained when treating of the Camera Obscura.— 

• FSee No, 1. Page l.J It may be in a great degree 
remedied by the same means: namely, substituting 
a mentsctis glass for the double-convex lens, or else 
' two lenses, (of a longer focus,) so placed as to touch 
each other. Another more serious cause of distor¬ 
tion arises from the painting of the^^Udtrs, for 
however experienced and skil^ a drau^tsman may 
have been empl<^ed upon them, it is rarely but 
that when mult^ed 100 or 1000 times, they ap¬ 
pear out of natural proportion. Thus grotesque 
subjects, rather than those that are elegant, are 
mostly chosen for exhibition. 

It may not be amiss in this place to give a few 
general and practical remarks on tbe management 
of the Magic lAothorn, and this wilf offer itaelf ^ 
our attention under differmt points of view; that is, 
in reference first to the light, and afterwards to the 
lenses. • 

First, consider the distance at which the lanthom 
it to stand from the sArecn, according to the in¬ 
tended size of the figures, and this is easily ascer¬ 
tain^ lighting lamp and suffer^ ^ light 
to ^ thrown opon the screen, then retiring or ad¬ 
vancing with tbe lanthom until this has been decided 
upon. At tins spot, then, fix the lanthom on a table, 
stool, &o., and at such a height as to throw the 
circle of li ght in the centre of screen or medium. 
This bdng done, pot one of th| sUdera in the channel 
vsepared for. it, upside down, thm adjust tbe front 
Iqns, (iri^ieb is in a separate tube, capable of being 
dnaun otu and in) so as to get as bright a view eff 
it qs possible; this will find the focus. Next slide 
the Ump backwards or forwards, until the light upon 
the screen is increased to the greatest d^reo of 


when it is not suspected. The exhibitor having 
wipea the glasses w^ and fresh trimmed the^amp, 
supposes that these are in order, but this is frequently 
very far from being the case. THkt the light bums 
brightly when the door is open may very likely be 
the case, because it then has plenty of air, but the 
door being ^osed, it is supplied with air much less 
perfectly, and the light is in proportion duller. The 
bull’s-eye, or ^lano-convex lens, may have been 
cleansed qirevioas to exhibition; if Ais be done 
when tbe room is without many persons breathing 
in it, it looks clear and transmits the light well, but 
as soon as tbe room is fall of company, ready to see 
what is going forward, and the exhibitor feels assured 
of success from his previous trialsi behold I he ex¬ 
periences a defeat. ^In vain be trusts to hU lat^^ 
efforts, dimness and obscurity have again to be over- 
comc,*aDd in endeavouring to obviate the in(^>n- 
venience h(^ too often increases it by altering his 
adjustments. The cause is this—the pbmo-couvex * 
lens being thick and cold, 'condenses upon fts surface 
the breath of the surrounding Ipectators, and wiping 
this is tbe only remedy. But as at all times preven¬ 
tion is better than cure, tbe opeiator should be 
careful to light his lamp a sufficient time before the 
exhibition for this lens to get somewhat warm, 
before he has to use the instrument, Tbe small 
double convex-lens at the front of tbe instrument is 
also liable to become obscure from the same cause, 
though being thinner, and therefore sooner getti^ 
warm, it is not so liable to occasion so great a degree 
of obscurity. Ic may in conclusion be remarked, 
that the field of view on the screen is often appa¬ 
rently clouded at one part of it. This arises from 
the lamp not being in the centre of the lens, and is 
a defect in the manufacture of the instrument ratfjpr 
than tbe management of it. If this cloud be on the 
upper part, it shows tbe lamp to he too low, if on 
the right side, the lamp is too much to tiie left, and 
so on for other positjpns. ^ 

iVbfe.—By an inadvertenM, not seen till too late 
for alteration, the plano-cS^ex lens in our drawing 
has the convex ride turned Ipwards the light, m«b»ad 
of the flat side, as should be the case. * 


PHOTOGENIC DRAWING. 

Though a month has nearly elcq)8ed, and we have 
taken no notice of the extraordinary process of 
Photogenic oj I%otographic Drawing, wb{cl\ now 
occupies such general attention, it has been b^use 
we were desirous in this, as in all things else, t9 
test and, if possible, improve upon the experiments 
suggested by Mr. Talbot, and since pursued by sudh 
ardour by ^ ^ philosophers and artists*bf this 
country, of France, and of Germany. We now, 
however, proceed to give all the information in our 
power, having tried all the different receipts pub¬ 
lished. 

wu known in a very early stage of 
domical science, that light had the e^t of changing 
tile wbite chloride of silver into the black oxyde M 
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ufrer, sad bf a eontmuatioi of its action even into 
isftallie ■ilvar. • 

In aiwearljr Tolome of the IVaaMctiona of Ae 
Itonl ^titation the proceu U first described, and 
an^analogoos experiment is fonnd in Hooper's 
Mathopaatical Recreations. As the subject is now 
engaging so much of public attention, we subjoin 
the sub^nce of th# onginal paper by Mr. Wedg* 
jFOod, feeling aasnr^ tbsA our riders will be pleas^ 
to learn how mudi was done formerty upon this 
interesting process• 

“Aif account of a method of copying Painrings 
upon Glass, and of^ maki ng Profiles, by the agency 
of Light upon Nitrate of Silrer. Inrented by T. 
Wbdowood, Esq., with obserrations by H. Davt. 

“Wfiite p^r, or white leather, moistened with 
solution of nf&ate of silver, undeigoesano change 
when kept in a dark place; but, on ^ng exposed 
to the day light, it speedily chan^ c^r, and after 
passing through different shades of grey and brown, 
becomes at length nearly black. 

" The alterations of color take place more speedily 
in proportion as the light is more intense. In 
direct beams of the sun, two or three mmutes are 
i^lfficient to produce the full effect. In the shade, 
several hours are required, and i'gbt transmitted 
through different colored glasses, acts apod it with 
different degrees of intensity. Thus it is fifiind, 
^hat red rays, or the common sanbeasns passed 
through r^ glass, have very little action upon it; 
yellow and green are more efficacious; 'but blue and 
violet light produce the most decided and powerful 
effects. 

The considetfition of these facts enables us readily 
to understand the method by which the outlines and 
shades of paintings on glass may be copied, or pro¬ 
files of figures procured, by the agency of light. 
When a white surface, covered with solution of 
lii^ate of silver, is placed behind a punting on glass 
ex^sed to the solar light, the rays transmitted 
through the differently painted surfaces produce dis¬ 
tinct tints of brown or black, sensibly differing in 
intensity according to the shades of the picture, 
and where the light is unaltered, the color of the 
nitrate becomes deepest. ^ 

••■HTjcn the shadow of any figure is thrown upon 
the prepared surface, the part concealed by it remains 
white, and the other parts speedily become dark. 

“ For copying paintings on glass, the solution 
should be applied on leather; gnd, in this case, it 
is more re^ily acted than when paper is 

used. 

After color has Aeen once fixed upon the 
leather or paper, it cannot be removed by the appli¬ 
cation of water, or water and soap, and it is in a high 
degree permanent. 

“ The copy of a painting, or the profile, imme¬ 
diately after being taken, must be kept in an obscure 
place. It may indeed be examined in the shade, 
but, in this case, the exposure should he only for a 
r^w minutes; by the light of candles or lamps, as 
commonly employed, it is not sensibly affected. 

V' No attempts that have been made to prevent the 
uncolorwl parts of the copy or profile from being 
acted upon by light have as yet been snacessful. They 
have b^n covered with a thin coating of fine varnish, 
but this has not destroyed their susceptibility of 
becoming colored; and even after repeated wash¬ 
ings, sufficient of the active port of the saline matter 
will still adhere to the white parts of the leather or 
paper, to cause them to become dark when exposed 
to the rays of the sun. * 


I.‘> 

When the solar rays are passed through a print 
uid thrown upon prepared paper, the unalwled 
parts are slowly copied; bn^e lights transmitted 
by the shaded partt, are sefiom so definite as to- 
form a dMnct resemblance of them by prodnclng 
different intensities of color. 

*' With regard to the prepanftkm of toe solution, 

I have found toe best propoitions those of one psrt of 
nitrate tossbout ten 8f water. ^In this case, the 
quantity of the salt applied to the leather or paper, 
will be sufficient to enable it to become tinged, with* 
ont affecting its composition, or injuring its tex^tire.. 

**In comparing toe effects produced by light upm- 
muriate of silver, with those produced uponothe- 
nitrate, it seemed evident, that the muriate was the- 
most susceptible, and both were more readily acted 
upon when moist than when dry, m fact long ago- 
known. Even in the twilight, the color of moist 
muriate of silver spread upon paper, slowly changed 
from white to faint violet} though under similar 
circumstances no immediate alteration was produced 
upon the nitrate. 

“ Tbe nitrate, however, from its solubility in 
water, possesses an advantage over the mur^e: 
though leather or paper may, without mucB difficulty^ 
be impregnated with this last substance, either by 
difi^ing it through water, and applying it in this 
form, or by immersing paper moistened with the 
aolotinn of tbe nitrate in very diluted muriatic acid. 

** To those persons not acquainted with the proper¬ 
ties of the salts containing oxide of silver, it may be 
usefol to state, that they produce a stain of some 
permanence, even when momentarily applied to the 
skin, and in employing them for moistening paper 
or leather, it is necessary to nse a pencil of hair, or 
a brush. 

From the impossibility of removing by washing 
the coloring matter of the salts from the parts of 
the surface of the eopv, which have not been exposed , 
to light, it is probable, that both in the case of the 
nitrate and muriate of silver, a portion of tbe metal¬ 
lic oxide abandons its acid, to enter into union wito 
the animal or vegetable substance, so os to form 
with it In insoluble compound. And, supporing • 
that this happens, it is not improbable, but that 
substances may be found cajtable of destroying this 
compound, either by simple or comJfl|cated affinities. 
Some experiments ou thia subject have oeen imagined, 
and an account of too results of them may powtbly 
appear. Nothing but a method of preventing the 
unshaded parts of the delineation'from being colored 
by exposure to the day is wanting, to render the 
prqpeaa as usefulas it is elegant." 

In a little book published about twenty years agO( 
called Philosophical Recreations, is an experiment 
,erftitled “ To write on glass by means of the sun’s 
light’ ’ of a similar nature ; and another modification 
of the saiAc process Iws already been noticed in 
Parlour Magic, (see our last number, page 15.) 
Besides which, and of more importance to us now, is 
the knowledge that Sir Humphrey Pavy and Mr. 
Wedgwood were engaged in a course of chemical 
experiments upon this very subject in 1802, as 
above detailed, the result of wMch was so complete a 
failure, that Sir H. Davy declared as his opinion,* 
that the process could |mver be made so fiu success¬ 
ful as to be applied to any useful purpose. 

About the same time M. Ititter, and our countiy- 
man Dr. Wollaston, were directing their attention 
to the same subject, not with the same view, but to 
analyze the rays of light as refiracted by a prism:» 

'n order to osccrtSln more fully the relative heating 
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uid decompoilng effects of the different ends of the 
•oUr spectram. 

The subject from t^t time cessed to be regsrded 
with any interest, ujtil M. Ds^erre, one of the 
painters of the Diorama, communicated to the French 
Institute, that he had made a remarkable discovery, 
whereby he was enabled in an infinitely short space 
of time, to produce minute and elaborate drawings 
of the most complicated snijects with<^ aid from 
Ihepencibbisonlyartijtbeingthesan. Tbisaccount 
was pablisbed in the Uterary Gazette of last January 
as having been read before the Royal Society, where 
also specimens of M. Daguerre's process were ezhU 
bitfd. These were so b^utiful and so accnrate in 
perspective, in sharpness, and in due gradation of 
light and shade, that all who saw them were asto¬ 
nished. Sooiwafter the above account was published, 
Mr. Fox Talbot communicated in the Philosophical 
Magazine, that he also had for about four years been 
acquunted with a process analogous to that of M. 
Daguerre—then two Englishmen claimed the inven¬ 
tion—then the celebrated botanical draughtsman 
Mr. Bauer, in behalf of a deceased fri^d, one 
M. Neipc^ whom it is proved was formerly in con¬ 
nexion with M. Dsgnerre, and to whom there is 
no doubt the latter is indebted if not to the comple¬ 
tion of his method, at least to a considerable pro¬ 
gress towards it, as pictures still remain wfajch 
belonged to M. Neipce, executed by him so long 
ago as 1826. , 

Nature and ^ect .—Our process, as originating 
with Mr. Wedgwood, and so greatly improved by 
Mr. Talbot, is totally different from that of the 
French philosophers—thelr's gives the shadows in 
th^r proper places and of their proper depths, 
l^us the French pictures are accurate representations 
of nature—the outline is also sharp and well de6ne«l; 
but with ours, as at present formed, the lights and 
shadows are reserved, that which is brightest io the 
copy is darkest in the sun-drawn connter-part. 
There is, moreover a cloudiness about the very 
best specimens, which, although it often adds to 
general softness of effect, detracts much from force, 

„ expression, and utility. This must, .of necessity, 
be the case, considering the nature of the process, 
which is as follows:—Paper is imbued or coated 
with a salt of silver, whence it becomes sensitive 
to light, not Snerely the beams of tite sun, but 
the diffused light of day—changing, when thus 
exposed, from its origin^ white color, first to a 
violet, and afterwards^to various shades of red, brown, 
or black, according to the time of its exposure, and 
the strength of the solution of silvet wa.shed over it. 
Now supposing a piece of lace or checked muiUin 
be placed upon this prepared paper, a pane of glass 
be put over to keep it steady, and then expt»^: 
the rays of light will be partly, if not wholly inter-*' 
cepted by the threads of the muslin or {pee, and in 
tiiese parts the color of the paper bene^ will not 
be changed. Apply the same process to another 
object; namely, a copper-plate print, or the printed 
impression m a wocra cut—wherever in these is a 
mass of shade, or a darta line, such will iutercept 
the light, snd a white mark will be occasioned on the 
.pliotogenic paper, the whole picture becoming re¬ 
versed : thus a lady represented in a copper-plate as 
with black hsir sad a frdr complexion, woold appear 
in the copy to have white hair and a dark skin—a 
round ball would seem a hollow cup—a clear bri^t 
■ky and gloomy mountains would appear like s san* 
^hiny prospect in a thupder storm, when represented 
by means of Mr. Talbot’s process. 


To obtain then a copy like the origiiis. in shadow* 
this first copy is to be^bstltnted for the engractiug 
or wood cut, when of 'course upon a piece of ffie 
paper a design like the original in generaU^ect will 
be prodneed, though, let it be understood^ i^wili 
want its dmrpneas and .clearness of detail. Another 
modification of the process of Photogenic Drawing 
is tiist by reflected fight frum natorsl objects. In a 
Camera Obteura, (»ee page Tj objects animate 
and inanimate are (diminished at will by propfp 
lenses, and according to the distance of tbe^reen,) 
reflSc^ upon an appropriate and convenient 
medium. Supposing, therefore, a sheet of photo¬ 
genic paper be placed at the praper position, it will 
catch and be altered by the lights thrown upon it, 
and thus a picture may be formed; and so igAy also 
a delineation of any objeot don^itfd In a Solar 
Microtcoj^e be represent^ on a sheet of the pre¬ 
pared paper fkced properly befbre it. Artificial light, 
such as|that from candles, has no effect upon 
photogenic paper, except in circumstances of extra¬ 
ordinary intensity. Paper subjeeted to the action 
of, that light, occasioned by charcoal points when a 
stream of the galvanic fluid passes through them, 
common^ calM the charcoal lights did not produce 
even the violet tinge upon the paper until expoaCh' 
to it for« some bool's. The lime lights or that used 
in t)^e oxybydrogeu microscope, and formed' by a 
stre^ of hydrogen thrown up&n lime, and urged into 
intensity ^ light fay oxygen, affects the paper in & 
few minutes, and depicts the enlarged Uoicroscope 
object npon'tbe screen. It will now be argu^, 
that as the nnehanged part of the paper still remains 
susceptible to light, that will dso soon become 
equally dark with the re^t, and the whole rendered 
useless. Sucli is the case: and ignorance of the 
method of^JUing tlie pictures occasioned Sir H. Davy 
to entertain an opinion of the nselessneaa of the 
whole, and in fact removed to a great distance in 
utility his experiments, and those recorded as pye* 
vious to him, from tlie modem discoveries. 

(Continued on page 25. J 

FRENCH SHIPPING. 

It would be difficult to find a more striking example 
of the utility of the application of the mathemafical 
sciences to the practical arts, than is to be found in 
the success of the French nation in ship-building. 
They are not a n^aritime people. OLe of their 
ambitious sovereigns, however, resolved to make 
them so, snd employflV^afien of science to bnild 
ships. He and the subs^ent sovereigns of France 
enconra^d tiiem in ascertainiDg mathediatically the 
best form for ships, and in applying the mathemati¬ 
cal sciences to thrir constmetion. Hie conscqnence 
has been that the French ships, particularly of their 
rop& navy, are in general eqnd, if not superior, as 
to form, to any other ships of the whole globe. We 
are a maritime people, pMseesing a more extensive 
sea-coast, ahd more familiar with the ocean than 
any other nation. In the practical and merely 
manual part of building ships, as well as in managing 
them, we are superior to our ndgbbonrs. That We 
In general overtook and captn^ the finel^formed 
vessels of the*^ French, was a consequence of tbe 
superior skill of onr si^ors; but the superiority of 
those vessels, as to form, was so great, mat moat of 
the ships at present in our navy £sve been modelled 
after captorM French ships. Now this snperioiity 
was altogetiier derived from the plan of constructing 
their ships *on mathematical principles. Such Is, 
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toirarer, now tbo progre^ of setatific iiutnietion lealing mx, and of inanlatio^ tbe remaining length 
4(r thia country, tiut therf ia eroy reaaon to hope of wire in small Indian rubber tubes, is inadequate 
on this Mint, as on others involTing not contention, and inexpedient for practical puiposes, in a rapid 
but emulation, that we aball not be surpassed by onr tide«way and in deep wa^. In Col. Pasley’s 
eiftightentd rivals. experiments at Chatham, ctwka and sealing wax 


FIRING GUNPOWDER BY THE GALVANIC 

^ •battery. 

Variovs methods of firing gunpowder by means of 
the vditaic fluid were su^eated and practiiMd i^’^^oat 
as sodh as the science itself was known. Urn first 
account of such egperiments that were carried to 
any extent or applied to praetieal purpoHOt is givetf 
in the 2l8t vol. of SUliman’s American Journal of 
Scien&: and more recent results are given in a 
paper commfinicated to the British Association in 
1836, in which Dr. Hare mentioned^the application 
of voltaic action to She useful purposea of blasting 
rocks, &c., using for this purpose the ifistrumeot 
or battery, commonly called the Cafonmeier. Dr. 
Hue also mentioned, that the same power might 
be employed to fire chotgea of gunpowder under 
water, though he does not appear to havg instituted 
«any experimenta to prove tbe efficacy of tM principle. 
Tliis has, however, been fallyi accomplished lately 
by Colonel Pasley, who usee, as the onl/ necessary 
power, a battery of six or eight pint jars, arfanged 
• according to tbe sustaining principle of difr. Daniel. 

The euf>eriments institutra wirii these means are 
DOW the subject of public discussion* and interest: 

’ the following, abridged from tbe duly prints, is an 
outline of the process, its effects, and probable con¬ 
sequences. ^ 

The Royal Engineers at Chatham, under 
Colonel Pasley, have repeatedly fired gunpowder at 
the distance of 500 feet, with their conducting wires, 
either buried under ground, or led entirely under 
except a few feet immediately connected 
with the battery, which in their sub-aqueous explo¬ 
sions was in a bMt on the Medway, the powder being 
lodged at the bottom of the river. On Saturday, 
April 6th, they applied their voltaic battery to the 
blwting of rocks under water. Two very large and 
heavy pieces of bard sandstone were prepared and 
Idded with three quarters of a pound of powder in 
each, Tbe conducting wires were led from each 
charge to tbe battery, which was placed on the gun- 
wharf, aril the stones lowered to the bottom of the 
river, where tbe water was* fourteen feet deep. 


were rejected—tbe former m being too weak, the 
latter from bring liable to eridt, and Indian rub¬ 
ber was also-rejected ■■ being for too expensive; 
instead ofowhich a cofoposition of pitch, hcM*<wax, 
and tallow, was adopted, the retWkable effica<y of 
vriiich was proved by kee|fing one of these en^- 
mental ebar^ ten daya under water before it was 
fired, when the powder was still perfectly dry. 

The conducting wires are bound tightly tf the 
different sides of a well-tarred rope, by tarred hem¬ 
pen yam covering the whole, wUeb thus prepared 
resembled a single rope, and might he coiled up and 
veered out as one. One of the most importuit 
points necessary was, to prevent all strain acting 
upon the condu^ng wires from without, and thereby 
breaking the very stnall delicate platinum wire 
within the chai^, which by interrupting the circuit 

weuldarender explosion impossible.’’ 

Colonel Pasley, in the course of his nperiments, 
noticed some important facts relative fo the eom- 
parison of tiiick and thin, copper wires in passing 
the shock. He says, 

• '* Copper bell wires, one-rizteentb of an inch in 
diameter, were comparatively useless, the best con¬ 
ducting wires being those of one-fi^ of an inch in 
diameter, which should always be used for great 
explosions, and none less than one-eighth of on inch, 
even for small explosions or for blasting. 

Tbe officers who ^tnessed the experiments were 
unanimously of opinion, that it would be absolutely 
impossible to fire gunpowder under water, at the 
distance of 3 or 400 yards, by six of Profisssor * 
Daniel’s cells, with conducting wires only about aa 
thick as a common bell-wire, as was asserted In a, 
paper on the subject of blasting rocks by galvanism, 
(published iu a sdentific joun^ for the month of 
May, 1838,) instead of which they think, that to i 
produce ignition by such wires, a battery must be 
coMtruct^ infinitely greater than any one ever madv. 

In their own experiments they never succeeded in 
firing a sub-aqueous charge, even at a distaace of 
100 feet, by fewer than eight celB^ whereas in using 
the large wires, the same number of cells was found 
capable of producing ignition at five times that 
distance. 


Upon passing the shocl^^he gunpowder was in both 
instances fired, and the stones split into fragments. 

"Tbe Mesnlts of thcAand other similar experi¬ 
menta may be of great importance, especially for 
defensive military mines, b^use the voltaic bat¬ 
tery affords the only possible means of firing several* 
such mines, not only instantaneously, hut sitaulta- 
neouily, whereas by the common method of a port¬ 
fire or fusee, connected with a trrin of powder, no 
positive certainty as to time can be criculated upon. 
•For Bub-aqueons explosions the superiority of the 
voltaic battery is still more striking; so much so 
that Col. Pasley has repeatedly declared that if be 
had been possessed of the same voltaic apparatus, 
and had known how to use it, last year in his ope¬ 
rations on the Thames, it vrould hare saved a gt^ 
deal of trouble and expense. 

" Nothing can appear easier than to fire gunpow¬ 
der under water by the voltaic battery, as exhibited 
iu a leetnre-room, but the mode usually adopted 
ii|K>n such occasions, of i>asKing the condneting 
wires into the charge thrash a lA^rk routed with 


The lui^riority of the voltaic battery over the 
common elec^ricri machine for these and similar 
purposes is apparent, considering that it may be used 
in the open air, even exposed to rain and snow, in 
oU weathers, and that it r^nires no skill in manu^- 
^ure, or in management. 

—ar 

7b the Editor. 

VICTORIA REGINA. 

Sir. —Some of your readera may not probably be 
aware that British Guiana boasts a vegetable pro¬ 
duction, more splendid, as it is cerhURlj more extra¬ 
ordinary, than any other plant with which the enter¬ 
prise of British coUeqtors has yet made us acquainted. 
It is an aquatic plant, called " Victoria Regina,” in 
honor of Her present Majesty, and was discovered 
by R. H. Schomburgh, Esq., who transmitted the 
original drawings to the Botanical Society of Lond:>n ^ 
accompanied with a deseriiition, which was ivjid 
before that Societ)r on tbe 7th of September, 1837* 
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and of which the following is an abstract, and thi 
cut a representation:— 



“While contending with the dURcnlties natnre 
oppoied in different forms to oar progreM up the 
river Berbice, we arrived at a point where the 
river expand^, and formed a currentless basin. 
Some object Xfti the southern extremity of this 
basin attracted my attention; it was impossible to 
form any idea what it could Iw, and animating the 
crew to increase the rate of paddling, shortly after* 
wards we were opposite the object which had raised 
my curiosity— a ttgtiablt wonder. All calamities 
were forgotten ; 1 felt as a botcuiist, and felt Coyself 
rewarded. A gigantic leaf, from five to six feet in 
diameter, sAer^shaped, with a broad rim of a light 
green above, and a vivid crimson below, resttog 
upon the water t quite in character with the wonder¬ 
ful leaf was the luxuriant fiower, consisting of many 
hundred petals, passing-in alternate tints from pure 
white to rose Ad pink. The smooth water was 
covered with them—I rowed from one to another, 
and observed always something new to admire. The 
leaf on its snrface is of a bright green, in form or- 
oiculate, with this exception op|l^te its axis, where 
it is slightly bent in; its diameter measured from 
five to six ftet; around the margin extended a rim, 
about three to five inches high, on tiie inside light 
green, like the upper surface of the leaf, on the out- 
■ aide like the leafs lower part, of a bright crimson. 
The stem of the flower is an inch thick near the 
calyx, and is studded with sharp elastic prickles, 
about three-quarters of an inch in length. The 
calyx is four-leaved, each upwards of seveq,inches 
hi length, and three in breadth at the tiaaethey 
are thick, white inside, reddish brown, and prickly 
outside. The diameter of the calyx is twdve or 
thirteen inches, qif it rests the magnificent flower, 
which, when fully developed, covers completely the 
calyx with its hundred petals. When it first opens 
it is white, with pink in the middle, which spreads 
over the whole fiower tiie more it aidvancea in age, 
and it is generally found the next jlay of a pink 
color—as if to enhance its beauty it is sweet 8 cente<t< 
Like others of its tribe it possesses a fleshy disc, 
and petaU and etamone which pan gradually into 
each other, and many petaloid leave* may be ob* 
aerved which have vee/igee <(f an anther. We met 
them afterwards frequently, and the higher we 
advanced the more gigantic they became. We 
measured a leaf which was six feet five inches in 
diameter, its rim five and a half inches high, and 
the fiower across fifteen inches. 

“ Tbe rich plant collector sriio would have this 
magnificent ^getable production added to bis 
Aquariom, must erect a building which will be to* 
our present buildings for stove cquatics, as Gog and 
Magog to a lillipntian. The description given of 
it Imds to the presumption that it is a species of 
Nympoeo, of which you are aware many tropical 
varieties are cultivated in this country.’* 
vl have underlined a paSsoge in tiie above quota¬ 
tion fi>r the purpose of remarking, that botiuiists 


appear to be vrrong concluding that dou^ 
flowers are “ monsters,” rnd only the result wf culut 
vation. Here is a fiower that has evidently never 
received the care of man, to whirii the artificial 
ei^riments of the florist ore unknown, aad wfai& 
appean to be rapidly passing into that state which 
botanists consider perfectly unnaturaL Botanists 
must revoke their decision on this point, and this 
for an abundance of reasons, which 1 have not nowvr 
time to famish. 

Cap yon inform me if the “ Cineraris,” Natives 
of tins country, are famished with bracts at degnlar 
intervals up the flower stalk—-if this peculi^ty 
*18 not noticed by Withering. 

With best wishes for the success of your Periodi¬ 
cal, believe me truly your’e *" o. 

Note. —The above-mentioned splefidid plant is 
beyond all doqbt the same that was discovered by 
Dr. Poppig, in the river Mamnon, and described 
first in a Vetter, dated March, 1832, and fully ex¬ 
plained in a German journal, in November of that 
year, under the name of Euryale Amazoniea. Its 
new name then, unless retained by the consent of 
Dr. Poppig. must be given up. The 'Engli^H 
Cineraris have no bracts; whidi are properly*, 
small leaf-like appendages that accompany the 
flower, and are therefore found only on t^ flower- 
stalk fir peduncle, at in the violet. The Cineraria 
palustris is^ a much branched plant, and bean # 
nothing that can be taken for bracts.In the 
Cineraria campestris, (or Cineraria integrifolia of 
Witheru^;,) the leaves become gradually smaller 
up the stem, and, os our correspondent says, are at 
nearly eqnal distances, but the regiCar gradation of 
the leaves in size and shape, os well as their being 
borne a distance from the flowers, shows that 
they are not bracts.—En. 


WAXEN FRUIT. ♦* 

Trkuk are three distinct processes in making Fruit 
and other objects in wax. Ist.—The requisite 
moulds. 2nd.—Casting the fruit in those moulds. 
3rd.—Coloring and otherwise finishing the castings. 

The first of them is generally considered the most 
difficult, and the more so because the teachers ^f 
this art seldom instruct their pupils in making the 
moulds; but, on the contrary, if they know how, 
and this is not always the cose, purposely, omit it, 
timi there may be a atle for those they have for dis¬ 
posal. Noth^g, howev^^gm be more simple than 
:he method fnd the materials employed; tim latter 
ndeed consist only of a litsb grease am( superfine 
plaster of Paris, (which may be procured at any of 
the Italian plaster figure makers, at from fid. to 9d. 

h«lf bag of ribs., which quantity will make 
several-moulds,) a basin, spoon, table-knife, garden- 
pot frill of damp sand, a sheet of thin tin, cut into 
(trips of three inches wide, and some string. Thus 
iirnishcd set to work. 

Suppose we desire a mould for an apple, and wq, 
have a real one to mould from, press <fewn the ipple 
nto the damp sand, until very nearly one-hslf of it ig 
•uried, that is until the sand reachra to the thickest 
part: in an apple this would be near the middle; 
in a pear near one end, unless it were put sideways, 
rhen in this case it would also be one-half. An 
,pple must not be pnt side-ways, because it would 
lot then deliver, that is when the upper part is 
urrounded with the hardened plaster, as it is soon 
to be, it cannot be drawn out, on acconnt of a 
lepression there generally is at the stalk and eye of 
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an apple; but by placing it»the other way, that U 
eimr italk or eye end doittiwarda, tbia ^fficolty U 
avoided. % In making tnouldi .of every deacription 
thiria yib^e all things to be <^rved; even in such 
simple objects as those now under consideration it 
is of tbo utmost necessity. But to proceed—^Ihe 
apple being nearly half sunk in the sand, bend cme 
of the pieces of tin into a hoop, so as to be an inch 
m inch and a half laiger across than the apple; tie 
a piece of string around it, and place it over the 
apple, Arcing its lower edge into the sand, so at to 
hold it ffrmly. Pour water into tiie basitt till it is 
tbree>parta ^11, an<^into the water tprinkU some of 
the plaster of Faria, sufficient, to m^e one'balf the 
mould; nour off the superfluous water, stir up tim 
mixturerand put it carefully over the flruit. This 
being properly* of the consistence of tbiak cream, 
will run into every minute depieasiop, and com. 
pietely cover up that half of the apple exposed above 
tile sand, while it will be prevented from %owing 
away by the rim of tin around. 

In a minute or two the plaster will become suffi¬ 
ciently set, or hardened, to be handled. When this 
is the case remove the tin, and take up thermit out 
sd the sand altogether, there being now one half of 
the mould cast. This must he trimmed wi& a knife 
for the sake of appearance; and particularly where 
tlie sand has touched* cut carefully smooth at*the 
•vact half of the fruit, for it will have bcei^observed, 
that as the#pple was not quite half buried in aaud, 
the part of the mould now cast will be rather more 
than half, a small part being allowed for cutting 
away evenly. Now make a hole or two, or a few 
notches on one 8i<ft of the cast where the other is to 
join it: grease well or soap well this part, holes and 
all, and tie round it tightly, one of the pieces of tin; 
the fruit will now be in the same position, in respect 
to the half mould, as it was when in the sand, except 
tha^it is now the other end upwards. The only 
thing remaining to be done, is tO pour plaster upon 
this other end, and the mould will be complete 
except a little trimming, which it wUl require. The 
parts will easily separate at the joint, and taking out 
the real fruit, a cavity will of course be in its place, 
of the exact aize and shape, ready for, afterwards, 
flllii^ up with wax. 

Those fruits which have hard or rough skins re¬ 
quire greasing, to prevent the plaster sticking to 
them: this toe case with the Peach—the Apricot— 
the Walnut, and other nuts—thd* Almond, Ac. Ac. 
There are some few fruits jghich require the mould 
to be in three pieoes, aa very often toe Melon, the 
Mulberry, aqd Blaekben^ Other fruit are never 
made in wax; as Grap^, Currants, and many more 
of the smaller lands, on account of the trouble of 
joining them together afterwards in bunches. 

The princip^ objects manufactured in wax*fi3r 
ornament, are fruits—various articles of pastry—^ga 
—peas in the pod—capaieuau—dolls—minature 
busts—flowers—leaves, Ac., of these we> shall have 
mqre to say hereafter, aa well aa easting moulds for 
other purposes. 

• (Contimutd cfi pag9 60.> 

REVIEW. 

^wtaeU StertU, By George Cox. 

This work, small aa it is, contains more real sound 
sense than one half toe folios published. It gives 
an account of toe structure of toe eye—offers really 
good advice to those whose sight has been impaired 


either by, age, riclt.ies8, or studious ettiploymeutai 
on toe choice of that very important instrument, a 
pair of spectacles, and eoneluto toe subject by expo, 
sing, wito no sparing band, me knavery and igho. 
ranee of the Jrw vendors, and the irrepmble injury 
likely to accrue to toose aiUy peraona, who, knowing 
notoing of the matter thamaelvla, trust blindly to 
puffing and dishonest advertmementa. Ewsrypageof 
toe wOTk shows the aeielhafic and pmotical knowl^ge 
Mr. CoK has of toem things. The ndlowing remarks 
cannot be too widely distributed:— 

** The eyes, when in a sound and healthy at^, 
inductively adjoat themselves at a distance of twelve 
inches from a book or paper, when they are obswr- 
ing toe same. This Stance is found to be most 
natural and agreeidile; for when we extend it to 
sixteen, twenty, or thirty inches, the cvyatalline lens 
is atimnlated to keep a distinct and clear perception, 
until, as the distance increases, the objert beMmes 
leas and leas perceptible. Wto we are compelled 
to extend this natural distance, experience difficulty 
in reading small characters, or find it Decenary to 
get moiw light <hi itoot we ore ohserring, we maj 
safely conclude that aitifii^ aasiatance u needed, 
and tiut, judiciously applied, the tenden <7 to deeay 
will be mildly arrested. 

" The des^ of spectacles is to supply the loss of 
power which is experienced by the eyes at different 
periods of lift, and arising from various causes. 
Theee productions of art are constructed with a close 
obaervaivee to, and act upon the same principles aa 
those by whito the process of vision is r^ulated. 

** Spectacles ought not to do more than muntain 
or preserve to us the capability of seeing at the 
natural distance. This is, in fa^, all they are in- 
tended to effect. When the crystalline las of the 
eye losing its convexity, fails to converge the rays 
of light, and bring them to their natural focus on 
the retina, an ar&cial lens, of suitable convexity, 
supplies to it this capability, and compensates fur 
its gradual diminution of capacity. Thua lenses 
for assisting the sight are fatoioned upon the op. 
tieal principles so apparent in the mechuiism of the 
eye itself*, wduch^ it will be observed, is neither • 
round nor flat, but of that nicely-moulded convex, 
ity which is indispensable for toe performance of its 
functions. If lenses were either aifl^rei or planes 
they likewise would be ineffective for the porpoae 
proposed. 

** Brasil pebbles, or crystallised quarts, are im. 
ported to this country in rough blocks; these are 
cut or alit, by the aid of pulverised diamond, into 
slaty or pieces ^ the duuneter required. IhoM 
pieces in which bubbles, waves, or blemishes appew; 
are thrown aside by the opticiau who is tenadous 
pf kia fur fame, as their imperfections become more 
apparent in every after-stage of their progress; and 
when polishbd, centred, and shaped for the spectacle- 
frame, they are really improper to be used at all; 
nevertheless, the ne^y, or dishonest, rather than 
lose a fraction of their guns, often per^t in work, 
iog-up such imperfect material, and harping upon 
to^ being pebble—palm toiww off upon toe 
ated as genuine articles. Pebbles have the follow, 
ing important advaats^: they are of equal dm. 
sity, a^ exceedingly bard, firm, and clear; todr 
surfocea are not litole to bc^me misty or eentohed, 
(which dreumstance alone often compels a change 
of glasses;) they ve of a pure, cool nature, and 
show this contrast to glass, (which is, on the con- 
trary, produced by toe action ortffidal heat,) hi. 
the touch of their finger or tongue to their wfoM 
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TUey tre. in cnnseqaence of these properties, cal¬ 
culated to suit the sight for a longer period than 
glsM; but they need not be thrown aside, when, 
from the indications tlready referred to, we find an 
increase of magnifying power is reqoii^, as they 
can be re-worked readily enough to meet the re- 
qniretnent of the dyes, and at an expense scarcely 
more than a new pair of g l u aes , or a^nt one-third 
of their originalxMt. * r 

** This consiMrttion should weigh with those 
who are spt to be misled by the pretensiona of the 
unpriodpled; for pebblee hare, in common with 
many other crystals, a doable iWracttng property, 
wlich, if the pebble is cat carelessly, exUbits itself 
by pdnfuUy affecting the vision; two objects, 
ins^d of one, are seen, caueing a eonfdaed and 
agitating senac of indistinctneaa, which, in prt^r- 
tion to the exertion of the eye to overcome it, ia 
the more tiresome and distressing. Such faulty 
aud blemished articlef, technically called tesifert, 
are refused by the optician of any real respectability 
and nharactar, but are Mgerly bought up by thoae 
▼andori,-whoea object ie to pur^aae vAU ooete 
thm-the toaet mdaey, alike igiiorant ef, and Indif- 
forent to mty other conaidcratioa. 

Lenses worked by machinory are prodneed in 
gratter qnantltiei, within a given time, than thou 
worked by hand. They are peseed throng (he 
different st^u ot grinding ana polishing wi^hat 
haviag the hem eye of the workman earhfoUy 
wUehing tiieir progiw, and at^nstiog the IneiiaiA- 
tiuJn tiieir sur&oN or edges, mhudt wiU elwtya 
eppaer more or len in the coune of wooing. 

** Women end children ere* ehielly em^yed to 
cttt end e^ thou cheap giusce to the sneelaseie 
fnmee; end who can expect they should io them 
belter for the price f And it one gbm should be 
nneqaally thidr, like a wedge, whib itaeompemon 
in^ha aame apeeteclu ia miienbly tUn { or if ^ 
ceetra, inst^ of being eqnidistant from all parta 
of the rim an nipped into a owner; how can yon 
ful sttiviiud whra you coniUbr, tbit for them to 
earn a liring, it-is neceeaary they should ftnish 
k several dMen pidn per day { and, cherefoke, eatpe- 
dUimi, rather tium eKoeUenee, is the pmnt at which 
^ey aim ? ia many departmental wbm machinery 
haa aupidanteillnanttal labour, the wwk produced 
it of e eupenor character, and will bw-more 
critical examination; bat the contrary is the foot 
in the heu of maohli^worked optical glaiiee, and 
it moreupecblly apparent in aueh « are intended 
for aiieposeppic and achromatic pnrpoeea. Aed it 
be dnied that, for all sdm aeu, layu 
worked ^IiMd, with the ordinary eare of a ehlifal 
workman, m medi uxcel thou produced by ma- 
ehioery, u tho toewrote and arientifio touch ^ Jtie» 
artiit eoUpui the randam tpforii of the piuterer.*' 

MISCELLANIES. 

TleaMcof IncanMioiu. — Disidve .erj^tals ^ 
aitrata of eopper in spirit! of wine* ' l^ht the 
atdtttioa, and k will burn with a beautiM emerald- 
gre«a flame. Recu of sponge soaked in this 
■pi^ H^ed, and suspentM bv fine wins over 
the stii^ of tbutru, prodtne tM lambent green 
flame now eo common in incantation scenes. 
Strips of flannel utnrated with it, and applied 
round copper sworda, tridents, &e., produce, when 
lighted, the flaming ^ords and fire-forks, bran¬ 


dished by the demons fn such scenes, intiet*JJlte 
chief consumptiou of mtrate of copper is fur tir«'.e 
pnrpoeu. I 

Oh Sfmrknii dina /nl.—Six parts of isinalass 
are to be diuolved in twice their weighs of boiring 
water; and abo, in two parte of water, one part of 
Spanish liqaorioe. Hie two ulutions are to be 
mixed whilst warm j and incorporated, by a little 
at a time, with one part of the finest ivory-lilacV 
by the hdp of a spatula. When the mixture hu 
beeii perfectly made, it is to be heated in k water- 
bath, till the water is nearly evaporated} and a 
forma a pute, to which any deair^ form may be 
given, by moulding it, as usual. 

The color and goodneu of this ink will bear a 
comparison with the China ink, or, as it is cohimonly 
termed, Indian ink. * 

Preuurr qf ffie Sea.-~lf a piece of wood, which 
floats on the water, be foreed«dowD to a great depth 
in the foa, the pressure of the sorrounding liquid 
will be so uvere that a quantity of water will be 
fnced into tiie poru of the wood, and n in- 
creau ib weight that it will be no longer capable 
of floatlqg or rising on the enrfhee. Hence the 
timbers of abipt, which have fiMudered in a derg 
part of ^ tile oceans never riu agdo to the surface 
uka thou which are rank naiu tito chore. A diver 
may, with impunity, pIutage»to a certain depth :a 
the sea; tut there is a limit beyond which he could 
not live under the prewnre to which he«is subject. 
For tile same reaun, it ia probable, that there ia a 
depth below which fisbu cannot live. They have, 
according to JouuHd, been caught in a depth at 
wUdi they most have eustaiudd a preunre of 
80 tons to eadi square foot of the sorfoce of their 
bodies. 

QUERIES. 

l—Hew ate waxen fruit and fiewMS made on 

fugets. 

X>-Wh»t U that MbitSBce esiled Brttbh |ain. which ia a» 
nucb used by calico prioten f~~A)utPtnd on pogr IS. 

3—Wfast is the preparation (or inllfc of rosea ?—.dnnperrd 
OHpagrtt 

4^Wtw does a cat always fall upon bor fret T—Aotwereti 
oHpateSt. ^ 

red roM, exposed to Ihe fumes of sulphur, soon 
beeomw wUls. Wbat Is ibe reason of this f—Annfiemi u* 

pegesa. 

a—Whenee ariw Uw differsut forms of flakes of snow f— 
Anrwerti u/oge 

T—Whist oeearions the lumluoeltjr of tho ocean ?—jfn 
evered oepege Sfl, 

a— How tig Ike dfrseiviil views of Mr. Cbllde mana|ed * 
^Annmrdmp^Vh % , 

I—Is Itposelble tofrMu pun ahmhol? [Ko^Ed.] 

10-4Us elismto a ttme aajr efbet won alcohol whea kept 
ctoeely itonmd up In f lam betUes ? [Nom whatover.—E p.| 

I l^*-Holr b aromatle vloef ar made ?—.Mnnwrad on page 
ts>-Wby la air almys blown from as electriflod poial *— 
Aenoertd on page 104 

] S—Has thmider any eflbet open boor—and if so, why 
Annoeredmpage ftS. 

14- tDo vcgetablee tsuwam oarth l^^nsiaereJ' on pegs y. 

15— la color u propeeb of sBattec ot of (hs nlad 1—*fii- 
iweredmpageSi. '* 

IS—It is said Qmt wheat Will net flourish USur a barbefry 
bush. Isthisafsot? If it bf.by nhatauthor leltiUnUoneu, 
and what la the season of It f—udmieered on jMge SS. 

IT—What Is oold eroam, aad bow mad# ^•^Amwtred m 
pagen. 

18— Is light a subataaoe or a feieoT—idnnMradonp0ge5S. 

19— How'deou dote light pOMtrato Into the ocow. and 
'hat beconea of It whea It can go no lower ^>^nnMrad on 

pdgeSS. 
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PHOTOGENIC DRAWING. 

(Returned'from page 20.^ 

In our last Number we gave briefly the history, 
end some account ‘of the nature of photogenic 
drawing; enough, it is hoped, to induce our readers 
to pursue the si^ject further, and to (follow ns 
through its details and applications. 

Jt^ttieriaft.-^The first difficulty to be overcome is 
making the prepared paper; and although giving a 
receipt for it is easy enough, it may not be found 
so Asy to accomplish the process, remembering 
that that pa]>er alone can be considered good which 
is quite uniform in tint, and sensitive to a diffused 
light. There liuve been numerous methods proposed, 
and receipts given, of different degrees of efficacy. 
The same principle, however, ia pursued through 
them, and tlie same precautions necessary in the 
manufacture. First, the various washings must be 
sprMKl on evenly, that, ua much as possible, 
uirintomity of tint may be produced; tbe< paper 
moat not' be made nor dried, or afterwswds expo^ 
iucidmitaH/to daylight, or its color will be changed. 
Thtt aide of the paper washed over must be marked, 
thht It may be artenvards known; and the la<t time 
it'lswaifa^ must always bo with the solution pf 
silver. The paper used must be of even texture, 
ndt partially mbulous, like printing paper, but either 
so ebeorbeat, as to be completely mturat^ with the 
fiolutiona, as white blotting paper, or copper>p]ate 
p^fer, when the preparation of it b^mea expensive; 
or 'eaid'board; or else paper, with a hard, well- 
sited tarikee, such as bank post paper, drawing 
thin, laid foolscap, &c. Ac. Witit all the 
i'tiehf however, as to choice of materi^ and manipu- 
Irdibn, certainty of succm cannoC be insured. 
Sotoe sheets of paper wUl act nniforn^, and become 
of. the requisite (hirk- mulberry hue ; dtiiera, prepared 
at’-jAe agme time, and in precisely the tame manner, 
wilfaifpcar in blotches sometinaes darker than the 
geileral surfooe: at other times, spots, or atreaka of 
white, will appear upon them. The cclor 'tssomed 
by t^ paper generally, wIR^ depend upon the 
strength of the nitrate solution ;Nshen this is weak, 
u vioiet tint w^ be apparent i a stv^ger solution 
cmite'it to ^pear in various shado of brown, 
purple, or black.* 

BICEIPrS. 

iSr.- TalM*$ f^ret MetAtoL,— " Take supoHne 
wHth% pipotf * ^eak solution bf 

comfoon a^, and wipe it dry, by which the salkia 
uniformly distributed throughout its surfoce. Tlrnn 
spread a solution of nitrate of silver on one surface 
only, and dry it at the fire. The solutum riiodldc 
not be satnrated,* but •aiz.or ei^t times diluted 
with water: when dry the pa{>er is fit for use.” 
Mr. Talbot says, This paper, if properly made, is 
very useful for all ordinary photogenic purposes. 
For exampli, nothing can more perfect than the 
images it gives of leaves and flowers, esperially with 
a 8ummer*s sun, the light passing throng the 
leaves delineates every ramifleation of their nerves. 

** To render this paper more smudtive, it must 
be again washed with ^t an^water, and, afterwards, 
with the same solntion of nitrate of silver, drying 
it between times. I have increased the sensibility 
to the degree that is requisite for receiving the 
images of the camera obsco^ 

* U ii to he observed, that great anperioritr i> obtaloed by 
••.mg the ehryitaii^ed nitrate of pilver In all the following 
teccipts, rather th4n the fiuod nitrate told lu lunar caiutic. 


“ In conducting this (^ration, it will be foundT 
that the results are sometimes more, and sohietimes 
less satisfoctory, in consequence of small and acc*- 
dental variations in the proportions employed. It 
happens sometimes that the chloride of silver is 
di^osed to blacken of itself, without any exposure 
to light. This shows that the Bttempt to give it 
sensibility has been carried too for. The object is 
to approach to this condiliou as near as possible 
withdut reaching it, so that the substance u'ay be 
in a state ready to yield to the slightest extraneous 
^on^, such as the feeble impiii t Of the violet rays 
when much attenuated.” 

In this process the salt of muriate of soda ia 
acted u)>on by the nitrate of silver, tvnl both salts 
become dcSompused. 'llie silver held in solution 
by the nitric a^id, having a greater affinity for the 
chloric, ,pr muriatic acid of ftie salt, unites with 
it, and forms muriate, or chlorate of silver, while 
the nitric acid and soda are set free. These uniting 
together, form the nitrate of soda, which is very 
soluble in .botit cold hot Viter. 

Mr. -Cit^er^e Soak tiie\pawj> (he 

S reforg '.Imd or water-ms|4fed paper) in a tKnling* 
otsdtuti^ of chlorate {totaas for a fow'minutes ; 

the Vl r engt h of the soJut^h is of little etmsequeftce: 
then take it out, dry it, and w6t it with a brush on 
one aide with nitrate of silver, uxty graina to an' 
ouBca of water, or if not required td* be very 
goiaitive, thirty gnuus to the ounce will do.” This 
xmper has a very great advantage over any other, 
for it can be fix^ by washing witji.commofi'we/er. 
It is, however, very apt to become decolored, even 
in the making, or shortly afterwards, a^ is, b^des, 
not so seoMtive, nor be^mes sa'dark as that made 
with common, salt. 

If complete chemical decomposition be aimed at, 
the proportion of the various ingredients shorld 
be according to the laws of chemical afllnity, and by 
taking.out of the scale of equivalents the atomic 
weights of the compound salts used, it will be found 
that the strength of the various solutions dionld be 
to the ounce of water, as thirty grains of nitrate of 
silver to ten grains of salt, for in these proportions 
th^ completely neutralise each other. ' 

Af. Daguerre'e Metho(T.—‘' Immerse.a shCet'uf 
thin paper in hydrochloric (or as it is commonly 
called muriatic) etjter, which bos beeu Cept suffi¬ 
ciently long to have 'become acid: the paper is then 
carefwy a^ compIetelJ«a!ried, as this is stated tu 


(the d^;ree of concentration m which is not men¬ 
tioned),.apd dried, without artifleial heat, in a 
room ^m which every ray of light is carefoUy 
exclSdqd, .,J3y>this process it acquires a very 
remarkable fomlity in being blackened on a very 
slight exposure to light, even when the latter is by 
no means ihtense. This paper rapidly loses its 
extreme sentitiveneas to light, and, Anally, becomes 
not more readily acted upon by the s<4ar beams, 
than paper dipp^ In nitrate of ^ver only.” * 
Mr. Ooldbtg Bird’* Method.—T^it is Vtnodifi- 
cation of ME Talbot’s procem; It consists in 
using 200 grains (nearly half an ounce) of salt to a 
pint of water—soaking the paper in it—taking off 
superfluous moisture between the folds ot bibulouc 
paper, or by a clotii; while still damp, to be washed 
on one side with a solution of twenty grains of 
fused nitratd of silver (lunar caustic) m an oun(» of 
water, and hung up in a dark room to dry. This, 
Mr. llird observes, produces a rich mulberry tint. 
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Mr. T^oVs Seamd 3fe/Aod.'—" Wash the paper* 
fprer^first with nitAte of ftlrer—then with bromide 
^)f potaasinm—then with* nitrate of silver again— 
drying^t at the fire after each operation. 'Ihia paper 
i^very sensitive to the light of the clouds, and even 
to the fSeblest daylight.” This paper, though it 
may be cxcelientt cannot ever be of general use, on 
account of the very great price of bromide of 
potassium. * 

Besides the above pa))crs, there are some made 
upon^a different prininpk, not dependant upon the 
actio^ of one compound salt upon anothet, but 
upon the weU<known effect produced upon nitrate 
of silver when Aposed to light, in contact witl^ 
animal matter., AU arc aware of the discoloration 
occasjpned by the application of this salt, when 
used as a caustic to dratroy warts, &c. For example, 
applied to human skin at night tittle change 
will take place till day>Ught, but* afterwards the 
akin wUl become blahk. In pursuance of ^bis well* 
known fact, it luis been suggested to wash paper 
first with white of egg, isinglass, or glue, and 
afterwards with nitr^ of silver. We luve tried 
these and have found, of the above three ingredients, 
white of egg is the only one available •and really 
' usefuL Photogenic paper made by its assistance is 
not immediately sensitive to U^ht, but i^r a few 
miuutes exposure to tlie dtreef rays of the /an it 
becomes brown, adH its color continues to increase 
for two or three hours, until at length it is of a 
very finf beautiful chocolate, infinitely fiuer, and 
more glossy than the very best of the other kinds. 
Whatever {»ap«r is used it alwa^n becomes by this 
methdd uniform^ tint througliout; und the pictures, 
though somewhat tedious to produce, may, without 
being fixed, be exposed for a short time even to 
sunJight, without injury. This egg paper, which 
is very excellent for transparent objects, such os 
lace, flowers, &c., has a serious inconvenience, it 
very imperfectly if not exposed to the direct 
light of the sun, and is, therefore, comparatively 
unserviceable wiUi the camera obscura, or to transfer 
prints, &c. 

To make the Drewinff*. — Place upon a flat 
surface a piece of the photogenic paper, with the 
prepared side upwards, upon this the object to be 
cfllineated, and cover it with a piece of flat glass, 
(plate gloss is the best); cx{K»se this to diffused 
daylight, or still better to the direct rays of the sun, 
when th3t ^)art of the paper^iiot covered with the 
object will immediately b^mc tinged with a violet 
color; and if the papeiffe good, in a few minutes 
pass to a deep brown, or bronze black color. It 
must theil be removpdf as no good will be obtained 
by keeping it longer exposed; on the contrary, the 
delicate parts yet uncotored will become in some 
degree affected. The photogenic paper will now*| 
show a more or less white and distinct representation 
of the object chosen. 

It must be evident, that the closer the contact of 
the paper and object the finer will Be the outline. 

• To accomplish this it is common to take a book 
cover, or* a piece of wood, and lay upon it first 
•three or four folds of flannel, or what is better, a 
pad 0t cotton wadding, the paper, object, and glass 
upon this, and to tie them togetfter as tightly as 
possible, or else to place moderately heavy weights 
upon the corners of the glass. This contrivance^ or 
something similar, is absolutely necessary. Suppose, 
for example, we have a daisy flower as au object, the 
centre of the flower is so thick that it will bev up 
the gUM from touching Uie rest 6f the flower 


consequently the stalk, and still more so the delicate 
white petals or flower leaves will not touch the 
prepared paper beneath, and the effect of sharpness 
of outline destroyed. Anr^her suggestion is also 
called for. When the object, &c., is offered to the 
sun It should be in a position perpendicular to his 
beams, or a distortion of pa^ is liable to occur if 
of irregular body. 

The olnects which^appear to be delineated with 
best eflect are lace, especially Iflack lace—printed 
and checked muslins—feathers—dried plants, ]iar- 
ticularly the ferns, the sea-weeds, and the dight 
grasses — impressions of coppcr-platu and wood 
engravings, if they have considerable contr^t of 
light anti shade, (these should be put face wwn- 
wards,) figures painted on glass, such as on magic 
lanthom sliders, stained windows, ^c. 

{Continued on paije 28.^ 


APPLICATION OP PHOTOGENIC DRAWING 
TO WOOD ENGRAVING. 

SiR.^I send you three drawings of this new art, 
v>hieh were imprened at once on bos-wood, and 
therefore arc fit fur the graver, without any other 
preparation. I flatter myself that tills process may 
be useful to carvers and wood engravers, not only to 
^ose who cut the fine objects of nrtistical design, 
but still more to those who cut patterns and blocks 
for lace, muslin, calico-printing, paper-hangings, 
&c., as by this sinqile means the errors, expense, and 
time of the drauglitainiui may be wholly saved, and 
in a minute or two the most elaborate picture or 
design, or the must complicated machinery, be 
delineated with the utmost truth and clearness. 

The preparation of tlie w(M)d L*. simply as follows: 
place it face, nr smonth-side downwards, in a plate 
contaiuing twenty grains of salt, dissolved in an 
ounce of water; here let it remain five minutes, ^ 
take it out and dry it; then put it, also face down¬ 
wards, in another plate containing sixty grains of 
nitrate of silver to an 00111*6 of water; here let it 
rest one minute, when taken out and dried it will 
be fit ftir mfe, and will berome on exposure to ligl't 
of a fine brown color. Should it be required more 
sensitive, it must be immersed in each a second 
time, for a few seroniLs only, k will now be very 
soon affected even by a very diffused light. 

Two other wood blocks of a different nature I will 
send you shortly. 

April aih. 1839. O. P. 

[The three w(^-euts mentioned ahore illustrate the present 
yaper; as well as the genersi ebaraclcr of phoiogenic 
vawings. The flower on the right hand is the Oxrum e«r/i- 
nUatum, or Whorl.leaveil Carraway. a pretty but rather 
uncommon Bntish plant. The other is a Fern, called 
*terit Jragilit, also a Untish plant, and one of a data parii* 
vnUirly adapted in photogenic illusiraunn. The other wood 
blocks wahave received. They are now In the hands of uiir 
etwr*tvcr.*arKl intended for the erobelluhoiool of our next 
nuiidier.—K d.J 


CASKS TO LIVE IN. 

Thr dimensions, form, and materials of human 
habitations in different ages and countries, afford 
endless and sometimes singular varieties. The snow- 
hut of the Laplander, the tent of skins of the 
Tartar, the bamimo cottage of the native of Indostan, 
and the mud hovel of the wretched Irish, are not 
more varied than some which our own country has 
lately produced. At Sha^well is a bouse covered 
almost entirely with xinc> At Glasgow some hs^ 
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lately been erected of iroot and as if to crown all, 
ill despair of any new material, a coo)>er of London 
has lately realized the well-known and extravajpuit 
story of Dii^nea in(hii tub, and has positiTely 
shown that a tub is no bad habitation. He has con¬ 
structed and exported to Antigna, and elsewhere in 
the West Indies, impiense vats, which are made as 
easks are; that is, round or oval, with two beads: 
when the cask is properly formed and ^hooped, a 
door and windowk arc cut in it, and in some in¬ 
stances a floor has been put half way up so as to 
diviile it into two stories, snd these into small 
rooms, by partitioning. The maker says that where 
hurricanes ore fre<|Ucnt, these houses are serviceable, 
fur u blown d<iwn they will bnit roll about—not very 
pleasant perhaps to the ininatcs, nor yet very pre¬ 
servative to tlj^eir crockery, and other goods and 
chattels; but as he justly observes, are very con¬ 
venient to remove to another neighbourhood, os it is 
only necessary to knock the house down, roll it 
along, and then turn it upright again. 


THE RATES OF CHRONOMETER^. 

BY CAPTAIN U. WHITE, R.N. 

It is n circuiastance now well known to all those 
versed iii the management of time-keepers, (though 
hitherto, altogether unnoticed by any navigator^ 
that the rate assigned to any jiarticular chronometer, 
whilst on shore, will undergo an almost immediate 
change on embarkation, uniniluenced by any appa¬ 
rent cause ; snd Uiat the original shore rate will, on 
some occasions, be resumed by the same watch, or 
nearly so, after disembarkation, notwithstanding the 
partial derangement the rate may have experienced 
whilst sojourning afloat. 

Thar any alteration should take place in the rate 
of a time-keeper, in consequence alone of its tran¬ 
sition from ttrrafirma to ahip-board, may pertiaps 
appear somewhat ringttlsr; neverthelesa, such is 
indisputably the case, which clearly evinces the 
operation of some cause, not common to both po¬ 
sitions ; for if the variation in question c«uld be 
kscribed, either solely or conjunctively, fo mutation 
in denrity or change of temperature, the rates of 
two contiguous .^ronometers, constructed alike, 
would be in such cases mutoslly accelerated or re¬ 
tarded, which they certainly are not found to be; 
and for a aimilar reason, it cannot wholly be laid to 
the operation of friction, as the rates would tiien 
generally recede; and as fine weather does, in a 
superlative degree, neutralize the effecta of both 
density and friction, the rates should then at leaA 
become steady, which does not appear to be the case. 
Some other cause, therefore, must be sought for tc^ 
account for it. 

During my survey of the British Chiyiucl and 
Atlantic, in his Majesty’s ship, Shamrock, 1 was ne¬ 
cessarily called upon to bestow a considerable .shore 
of attention upon the march of chronometers, not 
only when in their quiescent state on shore, but also 
when under all the different vicUsitades incidental 
to water-carriage, and which was followed up with 
great perseverance and anxiety during a period of 
tliirti'en consecutive years, the results of which have 
fully convinced me, that this phenomenon is alone 
to be ascribed to the action of terrestrial and of 
local attraction upon the motion of the balance 
when in different parts of its amplitude, occasionally 
combioed with that of fraction upon the pivots of 
iita verge, arising from the motion of a ship at sea, ' 


^ which not only create an erratic propendty in the 
rate of a time-keeper, mdepenHent of every otl£r 
caose, but do also, in some instances, prodnee oppol 
site results on two different watches at tiie same 
time, though both are situated precisely under 
corresponding conditions, as to construrtion and 
relative position. In extreme eases, this deviation 
has foUen very little short of 3 sec. 7 in 18 hours, 
though, when divested of excess, it has remained 
constant at 1 sec. 37 in 24 hours, in the latitude of 
51 deg. 25 .min. north—a quantity altogether too 
considerable to be placed to the account of defects 
in observation, sinin mean time can always be ob- 
,.tained within the error of half a^second; and this 
quantity has been found to be grratoat when on tiie 
meridian; le.afit, when at right angles to it; rnd to 
increase and decrease between the erst and west 
points, and Ihc meridian as the cosiness in the table; 
varying also iff arithmetical proportion with the 
latitude, p Tlie almve anomaly (however mysterious 
it mny appear) is really neither inconsistent nor in¬ 
explicable, nor, indci>d, wholly irremediable, if wo 
con;)i(ler thot the atvcl bAloncc, of errn on ordinary 
watch, will always exhibit polarity, in a greater or 
leas degree; of course, it follows, that if such a 
balance were whollr isolated from the machinery ‘ 
connectedMvith it, and [lermittcd freely to range, it 
woiilih gradually resolve itself into the direction tif 
tlie magnetic meridian, and where, also, if not dis¬ 
turbed, it would eventually become stationary. Now, 
the same reasoning will ecjually apply to thft hnlance 
of the clironometer, although the susceptibility of 
the different materials pertaining to it, may ;;ender 
the demonstratioiu somewhat more^complex. Ad¬ 
mitting, then, the relative association between tbo 
elastic force of the pendulum-spring and the limits 
of the semi-arcs of vibration to have been complete 
in the construction of a chronometer, (a coincidence, 
however, which, according to the opinion of the first 
artist in London, is scarcely ever to be obtained;)'^' 
admitting, also, the balance to be of such ilimen- 
sions as to allow of the greater and lesser vibrations 
being performed in equ^ times; yet, perfect iso- 
chronism in the measurements of sni^ a balance, 
neither can nor ought to be expected, even on shore, 
unless the relative direction of a straight line, draw/i 
from the ve^ through the centre of oscillation of 
the balanee coincides with the Northern Pole thereof, 
as well as with the direction of the magnetic me¬ 
ridian, or unlesi the ^d line is in diaxperflc oppo¬ 
sition to both. Every other porition will cause the 
semi-arcs of vibration to unequally from the 

point of quiescence, and altmtions in the rate will 
take place eoiueqnent upon Tmt iiiequalfty. Still 
leas, therefore, are we to look for such predsioa 
afloat, where, to the effects of terrestrial magnetism 
(of itself constantly varying) must be lupoadded 
those arising from local attraction and the motion of 
the ship; for though the very ingenious escapements 
now in use diminish, in an eminent degree, the 
effects of frictibn upon tiie works of a chronwneter, 
whilst it continues in a quiescent state (and to which, * 
I presume, the late Count Bniht meant to cemfine 
himself,) yet the complete removal of this incon- ’ 
venicnce, where the watch is exposed to th^kigi- 
tation of either *)and or water-carriage, can never 
be wholly ariximplished, rince its operations do not, 
s^ when at rest, depend upon the weight snd col¬ 
lision of the works alone, which produce steady and 
uniform pressure In s vertical and horizont^ di¬ 
rection, but is derived from the impetus conveyed 
to it by the mikion, which at the extremities (rf a 
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thip If Blwaji unfteadj'i tnd acts eapricionsljr {q 
^erj^direction. • 

NoAft follows, that If these disturbing forces are 
allowed to exist at present, thejr mast have ex- 
is^lieretofore, and that eonseqaeotlj the rates of 
all chronometers, down to the present period, and 
the longitndes deduced therefrom, must have bmi 
more or leas affected bjr them, in proportion to the 
activitj or apathj of the magnetic density inherited 
hy the balance; and though it cannot be denied that 
the nfhaned reanlts of namerons astronomical ob' 
servatfbns, corrected by comparisons with inter¬ 
mediate stations, •whose localities have been pre¬ 
viously determined, carried on from time to time, * 
and brought to bear in regular succession on the 
rate rtf a time-keeper, will, by such continual di¬ 


friction, will, npon a losing rate, neeesaarily be very 
coDsiderebly incased. IliU leads us to remark, 
Uiat the variations in the rat^ of even Mr. Harri¬ 
son’s time-keeper previous to, and during its voyage 
to the Colonies and back ag^n, in the yean 1761 
and 1762, afford much latitude for ipecolation on 
these points, though it certainty gave the longitude 
within the limits pregcribed the act. Ote this 
account alone, one would have supposed it would 
have elicited the fovorable opinion of our late highly- 
gifted astronomer royal—yet it failed to do so.. If 
the ship, however, returns from St. Antonio to Cape 
Clear, in the same period, and under similar circum¬ 
stances, at to wind and weather, the watch will, Not¬ 
withstanding, again agree with tite time at Cape 
Clear, si ce its rate wUl be accelerated just as much 


vision and sulfdiviinon, tend to mitigate the effects of on the passage home, as it was retarded going out. 


this digrrsaion, in common with othvs: yet it can¬ 
not be said by such « process, either to have been 
distinctly accounted for, or effectually gof rid of. 
The errors are by these means only averaged, not 
removed. Yielding with great deference to those 
whose superior management (under all the excessive 
trials to which their instruments must ^ave been 
exposed,) has enabled them to exhibit such un¬ 
common regularity and symmetry in their ob¬ 
servations, I now submit such conclusions* as have 
been derived from actnal experiments, and with*tbat 
» degree of confidence which it is presumed a thirteen 
years* apwnHceshtp may entitle them to. 

Ist.^Ir a time-kee]ier is so situated when on 
ship-board, as that that part of the balance possci^ing 
northern polarity shall coincide, with a line drawu 
from its axis throJgh its centre of oscillation—with 
the direction of the magnetic meridian, and with 
that of the ahip’s head—>the rate of that watcli will 
certainly be augmented; becauae, aa the influence 
of all the forces do, in this instance, unite in the 
same direction, (with the exception of the local 
attftiction, which evinces no encigy whilst in the 
meridian,) the northern pole of such a balance will 
be continually striving to approach the point of qui¬ 
escence, and the range of the semi-arcs of vibration 
will, in consequence, be proportionally diminished. 

2ndly.—If a time-kecjjer is so situated, as that 
tiiatepart of the balance possessing northern po¬ 
larity shall coincide with a line drawn from its axia 
throng^ its centre of oscitiation, and with the di- 


3rdly.—If a time-keeper be so situated, ai that 
that part of the balance possessing polarity shall 
coincide with a line drawn from its axis trough 
its centre of oscillation, and with the direction of 
the ship’s head, but is removed 90 deg. feom the 
meridiA, the watch will neither gain nor lose be¬ 
yond ite natural rate; because the local attraction 
acting in a right angular direction to that of the 
meridional attraction, they tend to neutralise each 
other, and hence the rate is not affected. 

dthly.—But if no attention be paid to the po¬ 
larity of the balance, when associating it with the 
other parts of the mechanism, or to the poution of 
that balance after it has been so associated, two 
contiguous watches will evidently exhibit different 
results, and the various changes which the relative 
situation of the balance (in respect to meridional 
hnd local inflnence) will necessarily undergo from 
the ship’s alteration in position, can never be de¬ 
tected ; and consequently, as no reason can be as¬ 
signed, why one portion of such a rate should be 
alone set down to one particular interposition in 
preference to another, so neither can any selection 
be made: the perfections and imperfections must 
therefore go together, and which, in the bands of 
inexperience, may not only involve the character of 
the watch unfletervedly, but possibly, that of the ' 
mechanic. 

Entertaining great veneration for the talents and 
perseverance of the 1^ General^ • Madge, the 
beautiful symmetry of whose works (in such parts 


rection of t|e ship’s head, but rests in an opposite as this scientific officer was personalty concerned,) 

direction to that of the magnetic*north, the rate of stands, 1 may be permitted to observe, unimpescli- 

that watch wilt u rertainjr be retarded: because able as well as unrivalled, united to an excessive, 

the D<Hthero pole of the oalance, impelled by a and I hope laad|ble, anxiety for the character o. 

coirespondlim attraction^md repulsion, when re- my fiwn Ubora in the mouth of the British Channel, 

ceding on eitMr side iHe point ^ quiescence, (the in which, not only our own shipping, but that of the 

local attraction being in t^, aa in the former case, whole world, are interested, and which are so inti- 

evanescent,) will m&e eonttoual efforts to r^ain gidtely connected with those of the General, I am 

its natural position, and the semi-arcs of Tibration led more particularly to advert to the subject, 

will, in consequence, be proportionally augmented. having latety heard on opinion expressed unfavorable 
To exemplify this—suppose a ship, furnished to the accuracy of the parallel circle, on which the 
vrith sneh a time-keeper, depaita from ^pe Clear, longitudes of Dover, Brachy Head, Falmouth, &c., 
to^ go to 8t. Antonio, with a fiur wind and fine in &e trigonometrical survey of Great Britain have 
weather, and suppose the voyage thither to occupy been determined, and a qu^on started as to the 
24^ear days, 576 hours. The main magnetic force safety of determining the magnitude of the whole 
from tb^brmer to the latter is about S.W. ^ S., circle, from the construction of the spheroidal tri- 
which, according to the ratio of ineiease and de- angle there made use of, the foundation for which 
crease before mentioned, will produce a daily losa opinion seems built oiy chronometic results alone, 
of 1 see. 059 in the latitode of Cape Clear, whirii unsupported by other agency, and even these re¬ 
being reduced for the decrease in toe latitude, will suits are otatod to have been obtained afloat. Sneh 
produce a loss of 24 sec. 499 during toe voyage— an objection is, I consider, easily answered, for un- 
tons placing St. Antonio 6 min. 7 sec. 48 out of its less the deviation in the form of the earth ftom that 
irae longitude, if no allowance be made for the de- of a true sphere can be provdd to result from some 
vialioQ, lad which, ia cases arisiDg from excess of other cause than that central motion, the meaiore- 
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ment of the triangle, or any portion of the parallel 
there, most be lofficiently indicative of the magni* 
tude and relative propt^rtiona of the whole periphery, 
lince the contraction of the polee of the oblate 
spheroid, and the conseqnent dilation of the 
eqoatorial diameter, cannot in anywise operate upon 
the uniformity of Uie curvature in any particular 
parallel, however it may vary the r^ut; and 
aecondly, that chronometricu reaulta, when exposed 
to the vicissitudes of land or water-carriage, daring 
all or any part the interval to be meaaured, are 
not of a nature sufficiently conclusive to be placed 
in Mmpetition with geodedeal measurement (unless 
pr<^ision is made for the contingencies before al¬ 
luded to.) Still leas, perhaps, can they be per¬ 
mitted to sanction any alterations in the meridians 
established by^the trigonometrical survey of Great 
firitalu; on the accuracy of which, indeed, the 
relative position of the Shamrock’s sonndinga, and 
dangers in the British Channel and Atlantic par¬ 
ticularly depend. 

As, from what has been here sdvanced, it will no 
doubt be manifest, that the efter-part of u ship’s 
cabin (the common rendesvons of time-keepers in 
general) it not the most eligible position in which 
to anticipate spontaneous uniformity in the move¬ 
ments of a watch; because, in that very position, 
the worse consequences of friction are occasionally 
to be apprehended, especially in a small ship; so 
it is with the utmost deference, I venture to submit 
the expediency of pladng time-keepers in general 
before the csbin bulkhead, in a place prepared amid¬ 
ships for the occasion, where friction is divested of 
one-third part, at least, of its effects; suspending 
them, on this occasion, after the manner of the 
marine barometer, which is decidedly better calcu¬ 
lated to assuage the effects of rolling, pitching, and 
lurching at sea, than the present mode of h^ging 
them in gimbals. 


NIGHT TELEGRAPH. 

Am interesting and useful instrument upder this 
name is now exhibited at that valuabie institution, 
the Adelaide Gallery. It is the invention of Mr. 
Jennings, and iptended to be used chiefly in ships, 
to give signalnfrom one part of the vessel to another. 
For example, how often is it that amidst the roaring 
of the vrind, and tiie lashing of the surge, it is im¬ 
possible for the steersman to hear the voice of a 
man who may be looking out at the bead of the 
vessel, or the men sbft hear the o{ders given them. 
Among a fleet, on a rocky shore, or amid sandsttnd 
breakers, this is of the utmost consequence to the 
safety of all, and the want of some easily-managed 
machine haa been long acknowledged. ' i 

The night telegraph ot Mr. Jenning^ consists of 
an upright iron three or four feet*high, which 
may tm fixed to the deck, or to a moveable stand— 
near ue top of this are two other iron rods, ^ut 
fonr feet ee^, placed like the aaila of a windmill, 
but capable (rf moving on thdr centres, so that 
they may be put in any required position. One end 
of one rod beers a Unthom showing a blue light, 
one end of the other rod a red light, and at t^ir 
union la the middle is a,, white one. This last 
Isnthom is s fixtnre, bnt the red end blue may be 
placed in eight different direetioos, each significant 
Of some preconcerted sentence, niese being under¬ 
stood, ofders may be eommonicated rapidly and 
with certainty, nn^^all eircumstancea of noise^ 
of stOTm—or of battle. The machine may be 


easily and rapidly worlrd by a child ; must, ftoro 
its extrame simplicity, i)ost hut a trifle; t^Xlea^u 
scarcely more room than a musket; and wp'ghs but 
a few pounds. 

BIRD STUFFING. 

(Returned from pope 6.) 

Suppose a bird to be skinned as directed in a 
former paper, and it be desired to stuff it im¬ 
mediately, that is, white the skin is yet fiFesh, it 
may be proceeded with as follows:— *' 

ilie first part to be atteudqd to is the head. 

* This is to be well anointed with the arsenical soap, 
or else washed with the solution of corrosive subli¬ 
mate, (see page 8;) the skull stuffed withimtton, 
and the head drawn back into ita* proper place 
(supposing thr skin to have been tum^ inside out, 
^ the operation of skinning.) The whole of the 
inside di' the skin is to be well rubbed with one of 
the above preservatives, and then the neck stuffed 
with tow evenly, but uot too tightly. The legs msy 
next, if not before, be cot off close to the body, 
and preprred for putting on again by getting a wire 
for each, long enough to reach from the skul) 
through the b^y of the bird, and thighs and legs; 
and in addition, to project forward about two inches 
tbrobgh the foot, ready to fisten the bird after¬ 
wards to the perch upon which it is to be fixed,, 
which vrill be about nine inches long altqjrether, for 
small birds. The vrires being cut off and sharply 
pointed at one end, make a hole with a fine brad¬ 
awl up each leg, and thrust through these boles the 
two wires, beginning below at tht; ball of the foot. 
On that part which passes through the thighs, wrap 
some wool to the requisite size of this part of the 
bird, and draw the skin over the stuffed wire. 
These legs thus padded may be put aside. Next 
prepare a ball of hemp, or wool, of the shape and 
aize of the body of the bird, and insert it wifuin 
the skin, in its proper place. Before however this 
is done, it will be necessary to examine the wings, 
and to stuff them perhaps with a littie wool around 
their thick ends, where the bones yet remaio ; but 
if the bird is not afterwards to be put in a flying 
posture, the stuffing of the wings is of little ron- 
sequence. 

Tlie body having received the plug, or stuffing of 
hemp, is now to be sewn up; this need ^not be done 
by nrefuUy sewinff together the edges of the skin, 
but the ne^e may be qjrried through aud through 
the body several times near the lower part, without 
fording so minutely th^wact orific^ to be aewn 
up, being however very cuhfnl not to include in 
the stitches any of the feathers, as such would cer¬ 
tainly spoil the round regular appearance of the 
body, aM amootboess of Um feathers, which it is so 
necessary to preserve. 

The wires having the legs upon them are, after 
the sewing oip of body, to be inserted by their 
sharp ends into the boles from which the legs were 
cut, and thrust upwards tiirough the tow wi'th 
which the body and neck are lined, until they re^ch 
and come out at the front of the bead, jus^ver the 
beak, and pulled on until the legs are in the proper 
position olose to the body. 

Nothing is necessary beyond the above process 
in stuffing small birds; it is true they must be 
mounted, their wings and tails supported, and put 
on proper springs, fee., bnt this, which is the most 
difficult part of the whole operation, and requires 
both skill, observatioof and a srian^e knowMge 
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jSl tlJk habits of mdiridiuti, we most treat of here- 
'after,^d rUher make a few renurks of other cir- 
cttnutaiices, and exceptions, relatire to the skinning 

{/IOC)»S8., 

In birds with long necks, snch as the dack and 
swan tribe, a long wire must pass throagh the neck 
some distance alo^ the body, and the tow used as 
the stuffing of this part wrapped around the wire 
carefbUj, previous to its insertion into its proper 
placet Also, supposing the bird is to be eventually 
in a tying, a fluttering, or any other position in 
which the wings a^ expanded, a wire must be passed 
up close to the bones of each of them, so as to meet* 
and cross each other in the body, either running 
into the tow which dlls it, or if placed there first 
they may belied together to keep them trm. 

In the stuffing of bird-skins w^ich have been 
dried, such as the skins which come from abroad, 
they must previously be relaxed; this i0 a very 
simple process. First, take out all materials which 
may have been placed within the bodies, with a 
hooked wire or with forceps; then stuff the bead 
and neck loosely with damp cotton, ao^ also the 
orbits of the eyes, the mouth, &c. with the same, 
and wrap the bird in damp clot^, in which it is to 
remain twenty-four hours. It will now *be found 
equally pliable and qp easy to manage as a frealftkin, 
and in stuffing must be treated in the same manner. 

^ (Continued onpage 68.) 


CARVING CAMEOS, FLOWER BROOCHES, 
MO\llER.OF.PEARL, &c. 

Tarb the common helmet, or the red helmet shell, 
those whose inner surface is pink or dark colored 
are most suitable, cut tbem into squares with a 
lapidary's mill—round off the comers, and shape 
them into an oval on a wet grindstone, fix the 
eJiamel side on a short stick with jeweller’s cement 
—grind off the brittle surface, sketch the subject 
with a black-lead pencil (or it is better for a young 
artist to have a drawing of the size before him); 
cut the subject with engraver’s tools, namely, a 
chisel tool to clear the bare places; a lozenge shape 
fog forming the subject, and a scraper, made of a 
tliree-angled file, ground off taper to the point, for 
uluning the enamel surface round the subject, and 
also for forming the lineaments and other delicate 
parts. Tht color on the cheeks<tnd hair is produced 
by leaving the layer of colored shell on those places. 
The stick must be gras^Cd in the left hand, and 
held iirmly against a oteady bench, and with the tool 
resring in fhe bollo^w right hand, dig away 
the ihell. A convenient length for the tools is three 
inches and a half; they must be kept in good 
condition to work vrith care and truth. The eqpieoc 
are polished with a cedar stick, or cork dipped in 
oil of vitrol and putty pewder, aud cleanM with 
soap and water. Mother-of-pearl ia paired in the 
same way. 

* The waste pieces need not be thrown away, aa 
the soft parts of them, and bits of ivory, are filed 
Into shapes to form the corollas of those beautiful 
gold-lBonnted flower brooches so i^uch in vogue, 
while the cheap gilt mounted ones are colored glaaa 
preaaed into shape. 

The univalve shells, before mentioned, are com¬ 
mon oraaments in cabinets and on grotto works, and 
well known under their English name of helmet 
shells. The common one is called for^ts wide lips, 
cassis labiata, the other, cassis ruftim. The genus 
cassis has a row of teeth on each side of its narrow 


month, and snch large thickened lips, or tnmed-up 
portions, that often a considerable part of the sheu 
consists of them. It is from this part that the best 
cameos are made. Inferior cameos are often made 
from an allied genus, tbe strombns or spider shell, 
but these are not of so fine a c^or. Both are found 
abundantly in the tropical seas. 


HAIR PENCILS OR BRUSHES. * 

Thcsb are of many sorts, according to the purpose 
fur which they are intended; the larger kinds, Inch 
as are used by house painters, have fur their ma¬ 
terials the coarser kinds of hair or bristles, such aa 
those of the hog, &c. Tbe finer torts are more 
varied in their nature, and these are chiefly the 
particular objects of our present paper : th^ are 
made from the hair (particularly that whidi covers 
the tail) of various small animals, and although the 
more usual sorts are called camel kair penc^, yet 
the bar of the camel is not used at all; in het, 
the camel ia but scantily forniabed with hair, and 
what there is, is but little adapted to the purpose 
proposed, llie hair of many of the animals fur¬ 
nishing the furs of commerce answers eztremely 
vvU. Tlte Jitek pencils are celebrated for their 
firmness, long-wearing properties, and as furnishing 
a fine point. The black Jitch pencils only are pro¬ 
duced from the fur so called; the yellow filch 
pencils are formed chiefly from tbe tails of the 
English squirrel. The manufacture is as follows, 
for all the kinds, as given by Dr. Ure. 

** We must wash tbe toils of the animals wLost* 
hairs are to be used, by scouring them in a solution 
of alum till they be quite free from grease, and then 
steeping them for 24 hours in luke-warm water. 
We next squeeze out the water by pressing them 
strongly from the root to tlie tip, in order to lay 
the haira as smooth as possible. They are to be 
dried with pressure in linen cloths, combed in tha 
longitudiual direction, with a very fine toothed 
comb, flhally wrapped up in fine linen, and dried. * 
When perfectly dry, the hairs are seized with pin¬ 
cers, cut across close to the skin, and arranged in 
separate heaps, according to their respective lengths. 

“ Eiach of these little heaps is placed aeparately, 
one after tbe other, in small tin pans with flat 
bottoms, with tbe tips of the hair upwards. On 
striking the bottom of the pan slightly upon a table, 
tbe hairs get arranged parallel to each other, and 
tl^r delicate pSints rise more or less according to 
their lengths. The longer ones are to be picked 
out and made into so many separate parcels, whereby 
each parcel may be composed of equally long burs. 
The perfection of the pencil depends upon this 
equality; Rhe ta})ering point beiog produced simply 
by the attenuation of the tips. 

** A pinch of one of these parcels ia theft taken, 
of a thickness rarresponding to the intended size 
of the pencil: it is set in a little tin pan, with ita 
tips undermost, and is shaken by striking tbe pan 
on the table aa before. The root end of the h^rs 
being tied by the fisherman’s or seaman’s knot, 
with a fine thread, it |8 taken out of the pan, and 
hooped with stronger thread or twine; the knots 
being drawn very tight by means of two little sticks. 
The distance from the tips at which these ligatures 
are placed, is of course relative to the nature of 
the hair, and the desired length of the pencil. The , 
base of the pencil must be trimmed flat with a pair 
of acissors. 
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** NotUng DOW remainv to bo done bnt to mount 
the pencils in quill or tin-plale tubes, as above 
described. The qnilla are those of swans, geese, 
ducks, lapwings, pigeons, or larks, according to 
the aise of the pencil. They are steeped during 
24 hoars in water, to swell and soften them, and to 
prevent the chance of their splitting when the hair 
brash is pressed into tbeih.* The brash of hair is 
mtrodae^ by its tips into the large end of the eat 
qnijl, having previously drawn them to a point with 
the Kps, when it is poshed forwards with a wire of 
the same diameter, till it comes oat at the other 
and narrower end of the qaill.*^ 

miscellanies. 

JWofie Mtrroft.—The mirror with which distorted 
objects, tnch u that in oor plate of No. 2, may be 
viewed, is either of polished steel, or else made of 
a phial, of the reqaiaite diameter, and ailrered within, 
in the aame manner as is adopted for glass globes, 
Ac.; that is, by an amalgam, formed by melting to> 
gether half an ounce of bismnth and a quarter of 
an ounce each of grain tin and of lead; when melted, 
an ounce of mercury is to he added, and the whole 
being stirred togethw, is poored into the phial pre> 
vioualy dry and warm. Turning this abont slowly, 
the mixture will, when nearly cold, adhere to tjte 
glass, and a mirror be thus formed of the required 
form.—>E d. 

Tf^tiufat mo»f pmaUnt in Briiain. —With r^rd 
to the prevailing winds of our native country, the fol> 
lowing account is published in the '* Transactions 
of the Royal Society.'* At London— 


Winli. Day*. 

South«west.112 

North.eaat.58 

North'West.50 

West.53 

Soath>eut.32 

East.26 

South .18 

North .16 


The same r^ter shows that thq^ aotth-weat 
wind blows more upon an arerage in each month of 
the year than any other, particularly iu July and 
August; that the north-west prevails daring Janu¬ 
ary, March, A'tril, May, and June, and la most 
unfrequent in February, July, September, and 
December, the north-woat occuning more frequently 
fipm November to Mardi, and less so in September 
and October, than in any other months. In the 
fifth volome of the S2a/u/iedi Aeeo£»/ qf SeoHand, 
there is a table of seven years' close observatiAi, 
by Dr. Meek, near Glasgow, the average of 
wUeh is u follows• « 


Winds. 

Days. 

South-west . . 

. . . . )74 

North-west . . . 

. ... 40 

North-east . . . 

, ... 104 

South-east . . . 

. . . . 47 


Iu Irdand^ the prevalllDg winds are the vrest and 
fOttth-west ___ 

ANSARS TO QUERIES. 

2.*—ITikaf it BrititA Gum/ A gummy anb- 
Btance, obt^ned by heating rtarch until it acquires 
a siightiy.brovm color, which it will do at a tempera¬ 
ture of between 6 and 700 degrees. It is soluble in 
boilittg water, hot not in cold, and if a few drops of 
* I'haie figures cefsi lo the number of Ibc (juery. lu before 
- pabllahwl. 


tincture of iodine be atjded to the solutiortrwtd^ 
cold, a purjitc color is pioduced, and nom blue, 
which the unburnt starch would have produced— 
showing that during the roasting a clieniipal chaif^e 
baa been effected. A gummy matter, anaUgous to 
this, is also obtained by the addition of strong sul¬ 
phuric acid to woody fibre, as ,saw-dast or paper, 
and then saturating the at^ with chalk, this gum 
is left.—iDioa. 

3.—FFAef ts A£iIA qf Rtm? Englith Milk qf 
Bottt. Agitate blether, until thoroughly nixed, 
one pint of rose water, one lb. of aub-carbonate of 
I potass, and balf-a-pint of olive oil.— topham. 

Fmch Milk of Rota.^To the above add sixty 
drops of oil of lavender, and three of otto of«« 08 eB, 
dissolved iq a quarter of a pint of aplrita of wine. 
—TOPHAM. 

Cream qf Eotet. —Put ovei( a gentle fire, in a 
well.glased pipkin, one lb. of oil of sweet almonds, 
one ox. of spermaceti, sod one ox. of white wax— 
when melted, add carefully one pint of rosewater. 
Keep beating the componnd till it becomes like 
pomatum, and then add two drams of Malta rose 
essence. 'Tour it Into pots for use.—ooo. 

Cold Oeem.—^oceed os in the Uat receipt, ex¬ 
cept that-inatead ot the rose water nnd essence, in- 
oorpsrate with the rest one oupee of orange-flower 
water and a little balm.—Hoe. 

5. — A red rore, expoted to the fitmet qftuipkur, 
toon becomes tvAiie—WAat it the reason qf this / 
Hie combustion of sulphnr produces sulphurous acid 
gas, which acts on the coloring matter of the rose, 
and removes it. The rose may restored to its 
color by immersmg it in an alkaline solution. 

6. —fTAence arite the different fortnt of flakes qf 
tnoio T Wbenever fluids are allowed to crystallixe 
slowly, their molecules become so arranged chat they 
invariably asaume one form aa tbeir primitive—tliat 
is, each individual crystal will be of a similar forwi, 
though the whole masa may have any, wxording to 
circumstances: so it is with snow—at a certain 
height in the atmosphere the aqueous vspour coming 
into a colder region is froxen, out so slowly, that the 
molecules of water have time to arrange themselves, 
which they do In the most geometrical order, ‘^be 
primitive form of crystalUs^ water is the rbombo- 
hedron, and when snow ta examined by the micro¬ 
scope, though it assumes different forms, yet each 
will be a m^ificatiqn of the primitive, n£l we shall 
have small cryataU arranging tfaemaelves In such a 
way chat they look growrag out of their fellows, at 
angles of 60% forming he^hedral figures, such as 



to an Infinity of form, showing that thongh their 
figures are various, the same forces are In operatiotf. 

QUERIES, 

90.—Is Ibm ta aijr mustum a toaJ which hsi liMn Im 
bsdtM in ■tons\Hil also tht stous which nurroundwl It f 

Aunsrrfrf In pufc Sfi. 

31.—What is ths nsbob that wbsa a ball Is CMling K nny 
mwapralu knpolla tbs sound.* [It Is unt ■ iset tbnl it 
don —Ed J 

S3.—W by doM ths fruit of a tm in erstftnx tsks afisr ths 
oelon. or uppsr piscs, and not afisr Iht root f AnmtnO in 
fnyf W. , 
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PHOTOGENIC DRAWING. 

* fSeiumed from page 29-J 

W* hftTe hitherto considered this art as applicable 
ooljr to the delineation of flat and trivial oluectS) 
and as rather conducive to amusement than dnlitj ; 
but as paper acts not only by direct but reflected 
light, it may be made aobsenrieot to much more 
important uses, by the sssistaLce of such lenses and 
mirron as reflect 'the images given to natural ob> 
jects upon a screen or medium. The chief instm* 
menfs of this character are the camera obscura and 
the solar microscope. The former is applicable to 
take«.viewB of scenery, equally t*itb small objects, 
and to diminish the view according to the desire of 
the operator, by removing the camera more or leaa 
distant from tlip object represented—H>r by using 
snotber csmera with lens of a longer focna. 

7b ittie a Pro^scf, 4*c., on Photogemc P(^i>er.— 
Point the portable csmera (describe at page 3) 
towards the required view or object, sod pisce a 
piece of paper (prepared side downwards) upon the 
glsss where the picture is seen, and imme<yate]y 
shat down the upper flap close upon it. In half* 
an*hoar the color of the paper n^l be changed, in 
proportion to the strength of the light passing 
through the instrument upon it, and thus a delinea* 
tioo of surrounding objects be obtained, though, of 
course, the lights and shadows seen in the miginA 
will be revered in the picture. 

7b fake a Mieroeeopte Olgeef. —Place a piece of 
very sensitive paper, a abort distance, (as eight or 
ten inches) from the object glass of a solar micros* 
cope; in a few minutes any object placed in the 
usual situation of the iustrument will be depicted 
on the paper placed to receive it, and will be seen 
with infinitely greater exactitude than the roost ex¬ 
pert draughtsman can depict h. With the ozy* 
hydrogen microscope from ten to twenty minutes 
. are necessary to pr^uce tiis requisite effect. 

7b Fix the Drawingt, —^To do this with cer* 
tainty is moot difficult. Mr. Talbot saya that to 
dip the drawings into a saturated solution of salt 
and water is sufficient to fix them, that Is, ^.pre* 
V 2 nt change when the finished drawihgs aho«3d 
afterwards be subjected to light. Tlua rMeipt m'l^ 
succeed occasionally, but it (S>ea not always, though 
certainly it reto^, at oU times, further ffiseolora* 
tion. 

Iodide of potasainm, or, u it is more frequently 
called, hydriodste of potass, dissolved in water, and 
very much dilated, is a more useful preparation to 
wash the drawings with—it must be used very weak, 
or it will not only dissolve the unchanged muriatr 
as is intended, but the blackened ozyde also, and 
the drawing be thereby spoiled. 

The most certain material to be used is one of 
the hyposulphites, as proposed by Sir W. Herschell, 
who, very many years since, showed the' peculiar 
effet^ of these saJts in decomposing the nitrate, 
muriate, and cuhonate of silver. Waahiug the 
photogenic dra^ng with a solution of hyposulphite 
of soda, no matter aa to the strength of the sola* 
lion, the moriate which lies npon the lighter parts 
of it will become altered so much in their nature as 
to become unalterable to light, while the rest rt- 
mains dark aa before. 

Before using either of these ^ireparatioos for fix¬ 
ing the drawings, they should be sosked for a mi* 
sate or two in hot water, which, of itaelf, removes 
a largs portion of the moriate of silver that is to be 
jpi rid of. « 


Suppose the drawingl, when taken, are to be 
seen only by candlelight,'* or are required ^y to 
pot in a portfolio, that they may be sent a dis¬ 
tant place, no preserving preparation will be neces¬ 
sary ; thus travellers need not trouble tlrerosdlvtis 
to wash their pictures, till at a future time when 
they may have greater leisure. 

Applieaiion.—^t. Talbot baa-recorded so many 
applications of bU process that little can be added 
to bis list. The first advantage which he alludes to 
is taking of portraits or silhouettes, by meifiis of 
the shadow thrown upon the paper by the living 
face. Second—the copyings of paintings on glass 
by the light thrown through them on the prepared 
paper. It may be remarked that the effect in this 
case is very singul^, as may be tried with a magic 
lanthorn slider, for, ae some of the cokrs intercept 
the violet rays light, the effeet produced is often 
contrary to that expectal; for sample, if a part of 
the glass d>e yellow, as this is toe lightest color, we 
might suppose the paper beneath would become 
very dark, but in truth the paper beneath wil 
aearcely be ehaoged at all, for the yellow glass will 
intercept all the violet rays. Thirdly—another 
imitation if that of etcbinga ; this was suggested by 
Mr. Havell, and sin^ claimed alio by Mr, Talbot. 
Hus is done by painting a piece of glass with a 
thick soat of white oil i^nt; yrhen dry, with the 
point of a needle, lines or Mratebes are to be made 
through toe white lead ground, so as to lay toe 
glass bare, this being done, place the gla^ upon a 
piece of the paper, and, of course, every line will 
be represented beneath of a black color, and thus 
an imitation etching will be proj^^ced. This baa 
been thought by some a valuable discovery, how 
cun it be so, when, with precisely the same skill and 
labour, a real etching on copper or steel can be 
prepared, and may be printed afterwards infinitely 
cheaper than toe mere cost of photogenic paper.— 
Fourthly—microscopic objects, and here the art is 
indeed Suable; Mr. Talbot traly says, " The ob¬ 
jects which toe microscOM unfolds to our view, 
curious and wonderfol as toey are, are often singu¬ 
larly complicated. The eye indeed may compre¬ 
hend toe whole which is presented to it in the field 
of view, bat toe powers of toe pencil foil to expr^ 
these minntice of nature in their innomerable de¬ 
tails. What artist could have skill or patience 
eoongh to copy toem ? Or, granting that he could 
do so, must it not be at the expense of nluch most 
valnable time, whiclf might be most usefully em¬ 
ployed?" Fiftoly—the delineation of architecture, 
■cnlpture, Imdicapes, and external nature. Sixthly 
—the copying of engravin|^Qd the Iracing of 
various flat ol^eets, soeb oa th?pUnts in an herbs- 
rinm, pattern of various tiraues and fabrics, and 
many other things incidentally alluded to in these 
pap^i and taking into account toe discovery of 
Mr. Francia (whose plstee adorn our present num¬ 
ber) of forming these varions objects at once upon 
box wood, as described in our last, we cannot but 
conclude that notwithstanding the uncertainty there . 
exists hi the effect of the process, toe dimness of 
the copies, and toe difficulty of fixing properly what* 
has been obtained, that in a short period, tobbart, 
uncertain aa it at present is, sod aa sU infant arts 
most be, will soon arrive at a degree of certainty 
and perfection, which will render it of the ntnoat 
consequence to the artist, the traveller, and the 
naturalist; more especially aa all the phUosopbers 
and chemists of our own country, of France, and of 
Germany, have thar attention so forcibly drawn to 
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^ lahjaet, la hopN of exp^olnf the itUl more Im- 
^rtlmt diicoTeriee of Difoeire, who prodacei 
Return In their proper lights end shsdowi, and the 
Tsluabw proceu of M. Neipcoi who coidd, eren 
iwanj y^ira ago, imprsM them at ODce opon a eop> 
per plate, engraTing them there, in all their beauty, 
and with sca^y any expenditure of either money, 
time, or talents. ^ 

It may be advisable to add to this part of the 
sabjeet some remarks upon it by Dr. Fyfe read be« 
fore rile Edinburgh So^ty of Arts, in March and 
AprUf of the present year. He says:— 

I may here ^lude to a valuable practical appli* 
cation of photography, in diminishing the laiMam 
of the lithographer. In communicating the impres¬ 
sion of any object to the stooe, as of a dried plant, 
or in copying an engraving, it is necessary to trace 
them on paper, and, fitter agdn t^ng them with 
the transfer ink, tp transfer them to the stone. 
Now, by receiving ^e impression on paper by the 
photographic proceaa, all Ae labor of the first trac¬ 
ing is avoided. Bat there is no necessity for using 
paper, aa the impression may at once be communi¬ 
cated to the stone, which easily receives tbe phos¬ 
phate, and which may, therefore, be |)repared in 
the same way as the papers, and the impression 
also taken in the usual mann^, after which it is 
traced over with the transfer ink. By this psocesa, 
not only is a great'deal of labor sav^, but the re¬ 
presentation must be much more exact than when 
traced ;^or though, by the latter, the outline is cor¬ 
rect, yet much is left to be afterwards filled in by 
the eye, whereas, by the photographic process, 
every, even thef ost minute filament, is distinctly 
and accurately lud down on tbe stone. 

** Method of taking Impretaiont m soAtcA the 
lighU end ehadee ere not reverted.-^Tdf the differ- 
ent methods now described for getting photographic 
impressions, the lights sod shades are always re- 
'ftrsed, because, as it is by the action of tbe light 
that the compound of silver ia darkened, wherever 
it is prevented from penetrating, tbe paper retains 
its original color. Thongh the impressions thus 
procur^ are accurate aa to outlines, yet, in many 
cases tbe representatimi is far from being pleasing; 
it is, therefore, a great desideratum to have a 
method of getting impressions in which there is no 
reverse; in fact, to ^ve a true representation of 
the object, and in this I have succeeded by the use 
of the i^ide of potassium. When the darkened 
phosphate of silver* is expos^ to the iodide, it is 
instantly converted to yaUow, provided tbe salution 
is of BuflScient strength; if weak, the action goes 
on slowly^ In some .^inipressions which 1 had at. 
tempted to preserve’ in this way, I observed, that, 
when expMed to light, they began to ihde, 
which induced me to try tiie effect of light on dark -1 
ened paper, soaked in solution of iodide, oP soch 
strength, that it just fiuled to attack it instantly. 
In my first attempt 1 succeeded in bleaching the 
paper, but in my next I failed. On considering 
the circnmatances under which these trials were 
mads, I found that tbe only difference between them 
■was, that in the first the piper was moist, in the 
last it dry. Accordingly, on repesting the ex- 
timent with the paper moist, I«gam succeeded 
getting a delineation of the object placed on the 

* Dr. Fyfs uses the phosphate of illTer u proferable to the 

■touts 01 nlttate. 


paper, as distinet, and altogether aa loillUnt aa 
tbm obtained by the other proceu. 

*< The method which 1 now follow la, after pre¬ 
paring tbe phosphate paper, to darken It, then im¬ 
merse it in solntion of it^ide of potssuum, of sueh 
strength that it does not set instantaneously, and, 
vhen etiU motet, to expose IC^ light srith the ob¬ 
ject on it, and continue tbe exposure till the ex¬ 
posed part of the paper becomes yellow. In this 
esse, there ia a tendraey in the iodide to convert 
the dark phosphate to yellow iodide, which would 
go on slowly, bat is hutened by the light; of 
coarse, if the object on the piper is impervions to 
l^bt, the impression is black throughout, bnt^ it 
la of different density, so as to allow the light to he 
differently transmitted, tbe imprusion presents 
lights and shades as in the object itsdf; becanse 
those places behind tbe dense pidlcea retain their 
original blackness, while those behind the leu dense 
are more or leu bleached, jnat according to the 
tranimissioD of the light. When impreasions, tiina 
procured, are kept, they begin to fade, owing to the 
slow but continued action of tbe io^ds of potaa- 
ainm f hence the neeeuity of a preaervative proceu. 
After repeated trials, I have fonnd that by far ths 
simplest and the but ia merely immersion in water, 
so u to carry off the whole of the iodide of potas¬ 
sium not act^ on by tbe phosphate, and by which 
any farther action ia completely prevented. By 
this method, the specimens do not lose in the leut 
their original beauty, and they may be exposed Co 
continued sunshine without undergoing the slightut 
slteration. 

“ I hare sncceeded also. In taking impressions 
with the chloride in tbe ume way—bat it is necet- 
ury, for the success of tbe process, to nse tbe solu¬ 
tion of tbe iodide much weaker then for tbe phos¬ 
phate, becanse the chloride is more easily acted on. 
In both cases it ought to be made of such atrength 
that it just acts, and then, before using it, it must , 
be weakened by the addition of a little water. For 
tbe phosphate, it will be fonnd, in general, that 1 
of s^t to 10 of water, and for the chloride, that 
about 30 of water, will give a solution of the 
requisite strength. Of couru, in preserving 
tod specimens, the precantiona as to washing and 
prenure most be attended to.” 

f'Contmued on page S9.^ 

BdAGIC LANTHORN AND PHANTASMA¬ 
GORIA. 

CRenmed/rompageiS.J 

8creen$ eoi Media .—For receiving toe images 
dhat by tbe common magic lanthom, which are 
viewed on the ride of the medium upon which they 
^re cut, little difficulty can be found, it being only 
required white and smooth. Thus a clean-wuhed 
sheet, styetched tightly upon a wall antwera the 
purpose well, or could a room be devoted to the 
purpose of exhibition, as at pnblio inititataons, the 
whitened wall itself is an appropriate object screen, 
whether painted in water or turpenrine (oil ia im¬ 
proper os it produces a glouy surface). This kind 
of screen is best adapted to exhibit toe solar, lonar, 
and oxy-bydn^ microscope, and ii that employed 
for the purpose. 

For toe nse of Fhantaamagoriil iMthom ■ 
transparent screen is necessary, because it ia placed 
between tbe spectator and the lanthom, tbe objects 
being thrown upon one side of the sereSB and IMB 
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throoxh it on the other. It is, therefore, to be so j** hesTj for this purpose. ^ The use, also, of 
far transparent as to permit the colors and form of I colors, eren in producing shadows or tints, l#oa^- 
the objects to be seen perfectly and distinctly, yet ' fully sToided, thus, whim lead must never pJ used, 
not to much as to show the brilliant spot of light either alone, or in combinatioD. It is wmethnea 
which the lens of the lanthom casts. In other desirable to remove a part that has beei^ paiotarl, 

words, it shoald be of such a nature that if yon after it has become dry, this may be easily done by 

look at a candle through it, you may see a diffused a penknife point, and in those slides wUch show 

light but not the flame itself. There is but one clear lines on a dark ground, as in astronomical 

common substance which will fulfil this condition, diagrams, the effect is produedU by painting the 
and this is tissue paper in its usual state. Some whole black, suffering it to dry thoronghly, end 

e ersona have advised to oil the paper, but it then then scratching the lines throngh the black gfoand 
sc<vnts too transparent. Others have reeum* with a needle or other point; should the linet thni 
mended muaUn wetted, and indeed it makes a toler. made, be desired of any certain color, it is only re> 


ably good medium, but by no means equal to the 
tissde paper, though its greater strength of texture 
renders it available in circumstances where paper 
would be Inconvenient. Mr. Cbilde uses waxed 
muslin when e^ibiting his J!>isso/i»fip Views” at 
the theatres, but the utronomicsl lecturers com¬ 
monly employ paper in preference. 

Another sort of medium was once used, and to 
the effect of which we are indebted for the pban. 
tasmagoria Itself. This instrument was used in the 
first instance rather to inspire terror than to ex¬ 
cite mirth, and the principal upon which it acta is 
but a modification of the ancient method of using 
the magic lanthom, which also once was an ap- 
paratus used for the worst purposes of superstition 
and trickery. Ita imagea were usually thrown opop 
mnoks rising from a chafing dish, and when the 
image was terrific, the apartment cold and gloomy, 
the air redolent with essences, and the mind of the 
spectator previously prepared to witness a miracle, 
we cannot be surprised that such an exhibition 
worked iatenaely upoii the imagiaation, and that 
the magic lanthom was a powerful instrument in 
the hands of the crafty and the designing. 

. Paintinff ihs Sliders.—~¥ew instructions can be 
given upon this part of the subject beyond the mere 
xurning of materials; these are few and easily pro- 
' cured. The brashea to be used are common hair 
pendls, which may be cleaned from time to time 
with turpentine. All the colors must be trani- 
* parent, carmine and lake, Prussian blue, Indian 
yellow, burnt sienna, burnt nmber, an^ veidigris, 
•re the colors most employed for the pictores.— 
They are ground in oil, as sold in bladders by the 
artists' colormen, and mixed before using with 
’ mastic varnish, which dries quickly and is colorless; 
white it produced by leaving certain parts of the 
figure entirely without color, that the light may 
have no impediment in passing through. The half 
colors are produced by a proper mixture of red. 
blue, and yellow ; thus purple, by unking blue and 
red, orange, by and yellow, &c. The shadows 
may be managed by « stronger tint of the proper 
color, or else by brown or blue, according to the 
effect required. The outlines of the figures also* 
may be made,first by a fine camel-hair pencil, dip¬ 
ped in black color. In painting slides, tbe chief 
rule to be observed, is, to allow properly for the 
change of color produced by the light itself, which 
baa • tendency cast a yellowish tint upon every 
))art, and thus, paintings that appear in proper 
colors by daylight, will often fall when illuminated 
by candles or a lamp ; the color of the sky, there¬ 
fore, most be painted of a moderately dark blue, 
the trees, grass, &e., of a bluish green, the reds, 
never absded with blue, snd 'purple used very 
aperiogiy; for the blue an^ red, which produce# 

GObr, being united to the yellow light, form the 
, mixtare called neutral tint, • color th^ is doll and 


quisite to paint them with the *proper tint, after 
'being scratched through. 

It is obvious that no roles can possibly be riven 
to teach the artistical part of painting! • Know¬ 
ledge of effect—of peraf^tive—of figure drawing— 
and of the manipulation of blending, and laying on 
the colors. It must depend upon the previous skill 
of the palbter, but with an ordinary knowledge of 
the fundamental rules of art, success will attend 
bis efforts, eapeeiBlly if he coostantly keep in re¬ 
membrance the effect of artifieiel light ae before ob¬ 
served, that intense colors do not appear too glaring 
when the objects are magnified on the screen, but 
that any defect of /orm, or error of drawing or 
perspective becomes proportionably magnified.— 
The subject of moveable sliders is too varied to 
admit of explanation hastily, we shall, therefore, 
devote a paper another time to them. ^ 

(OMlinueil on page 233.^ 

METEOROLOGY. 

AKCIENT BISTORT OF THE SCIENCE, 

By the Senior Secrelary to the JUelwrologiral £bcte/jr. 

Tbs early history of meteorology is involved in 
much obscurity and uncertainty. The first culti¬ 
vators of this important science did not arrive at 
the true cause of those interesting phenomena tc 
which they were eye-witnesses; consequently they 
made but little progress, partly from their igno¬ 
rance of astronomy, and partly from the want of in¬ 
struments necessary to make observatious. Among 
the most ancient promoters of the study of meteor¬ 
ology, we find Theophrastus, a celebrated botanist 
and physician, who collected all the popular prog*- 
nostics of the changes of the weather that were 
current in his day j to which he prefixed the most' 
ancient ones that are to be found in the Bfele: the 
whole of which Aratfis pat into Greek hexameter 
verse in his '* Diasema." «Tbese Virgil expressed 
in tbe moat elegant language in his ** Georgies.’’ 
Lucrctias copied many of tbim into his felebrated 
book, "De Rerum Natura. "^Aristotle, Plautos, 
Seneca, and Lucan, also, accurately took notice of, 
ctnd recorded atmospheric phenomena. Thus we 
find botfi Greeks and Romans banding down these 
popnlar opinions. More modern philosophers have 
written comraeDtations on all these authors, and ex- 
patiat«l iaig^ely upon them in copious notes, and 
varied iUoatratious. Still meteorology made no 
progress as a Mience. The object of their obeerrn- 
tions wu to enable them to predict, with greater . 
certainty, tbe ftitare ebangea of the weather ^jn- 
deed this is the«moat useful purpose to which 
meteorology can be applied; but we do qot poa- 
sess, even at the present time, anfficient data to do 
tbit with any degree of certainty. Shepherds, hns- 
bandmen, mariners, and others, whose emptoymenC 
k'^pt them almost constantly in the open UTf tod 
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who ted mode themedreQ familiar with the moit 
|bpti^prognoetlcationa cf the ancient philoaophera 
jut r&rred to, could for^ with greater certaintj 
what am of weather wu coming, than their most 
philosophers and metaorobgists: hence 
they fonn^ a sort of intermediate code of prognoe- 
ticatmg roles, founded partly on the ancient tradi* 
taons, and partiy.on experience. We find, too, 
numerous little sayings, prorerbial adages, and 
quaint ezpressbns respecting the weather, which 
teTC been handed down from ^ remotest antiquity; 
but tqsny of which, from a departure from tiie an- 
dent writers, and from repeated introductloy of 
new adages, aftefa lapse of a few centuries, lost 
their force and dwindled into mere absurdities. 

Thg andeni writers, the autbore, or collectors of 
those adagesfrhich had reference to the cbsngea of 
the weather, founded thdr prognostics upon their 
imperfect notione of astronomy. The periods of 
the heavenly bodies Vere made use of measure 
the parts of tiie year, and thdr r^lar returna were 
accurately compared with the periodical returns of 
terrestrial phenomena, and used to designate the 
year, the months, the days, the hours, and the sea* 
sons. Ephemeridea, calendars, and almaaacs, of all 
kinds, began to be constructed for the purpose of 
determbing the several seasonsof the occupation of 
the husbandman in each ; hence we find, in all the 
ancient works, on this subject, numerous csfrono* 
mical alluaions, and references to the great antiquity 
of the (xcistelliitions, all of which bear testimony to 
the importance attached to this science, if at that 
time it could be justly so termed by our forefathers. 
Thdr agricultural occupations were regulated by the 
rising and scttingtsjf the constellations oi the zodiac, 
and others, that were very conspicuous in the 
heavenly vault; they then compared these daily 
phenomena with the arrival of birds, the flowering 
of plants, and other natural phenomena, and thus 
laid the foundation of the ancient rustic ealsndara. 
\%^1 alludes in the commencement of, and indeed 
throughout his “ Georgies,” to the celestial signs of 
the seasons. He says 

quo aldara (erram 

Vertere, Meceau, ulmtsque adjangere vites eonvenlat.** 
Umler what star ws may prepare tlie ground, 

And when to elmi the grape vines may be bouad.” 

And to tbe saibr he says:— 

** Navita turn atcllls. nameros et nomlna fecit, 

Pleiades, Hyades, claramnquo Lycaoms Aretoa." 

“The iflilors qnsrtered heaven, and fouml a naoM 
For every fiaed and every wandering star. 

The Pleiads, Uyada, ai^ the Northern Car."— Drfdm. 

These observations must have been a source of 
amusement.aod advan^'tge, both to the shepherds, 
the husbandmen, aoii the mariners of old; who, 
being constantly exposed to the heavens, in a fine 
climate, and beneath an almost perpetually Krene 
sky, had bnumerabb opportunities of watching the 
various changes of the bngth of tbe days, the pro* 
gress of tbe seasons, and tbe atmospheric phenomena 
connected with them. The adence of the celestial 
signs is ascribed by Cicero to the Assyrians and the 
Babylonians. Other writers ascribe it to the Indians 

the Egyptians. Of thy, however, wa are not 
satisfactorily mformed, but we have seen that it waa 
earneatly elevated both b Greece Rome, at a 
very early period. Steering vessels by the stars is 
among the earliest recorded facta in the history of 
uvigation; so is the planting, sowing, and gat^- 
ing.b the fruits of the earth by the stars, among 
the earliest records of agriculture. The ancient 
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raarber had his fixed index of the Horthem Pole-~ 
the “Tyrian Cynosure:'* he watched for the“rab|y 
Hyades, the stormy Orion, and tbe signum plnviale 
capelUe.” He knew by the rising of the “ n^es,” 
when the seas would be open for soiling; he guarded 
agunst the combg storm by the setting of the 
“ Arctarna," and the risbg oi the “ Hoedi.” He 
knew tbe hour of tbe day by the altitude of the 
sun, and he kept the iiatches of the night bylookbg 
well to tiie poritioD of “ Ursa Major.*' The bus* 
bondman, toOt marked the different seasons by the 
overflowing of tbe Nile; for “ Sirba, or tiie *l>og 
Star,*’ admonished him of its approach: by ikt 
setting of “ Pisees,” and the return of the swo^ow, 
he marked his season of spring. In short, every 
rustic occupation had its a^onitory sign, and the 
husbandman regulated his labors for every month 
b the year by tbe signs of the zodiac. Tbe shep¬ 
herd was equally dependeut on the movements of 
tbe heavenly bodies. He bad his Pascal,” 
'* Aries,” and his star of ” Aready.’* He unfolded 
his flock with the mornbg ray of ” Fbosphorus,*' 
and watched at eventide for the ” star that bids the 
sbephdrd fold,” 


FOSSIL INFUSORU. 

(Extracted frmth* Tearif Addmt nf the Pretident qf the 
^ Oeoiogietil Societi/.J 

” The council have adjudged the Wollaston medal 
for the present year to Professor Ebrenberg, for 
his discoveries respecting fossil bfusoiu and other 
microscopic objects contained in tbe materials of 
the earth's strata. We all recollect tbe astonish¬ 
ment with which, nearly three years ago, we received 
the assertion, that large masses of rock, and even 
whole strata, were composed of the remains of micro¬ 
scopic animals. lb's assertion, made at that time 
by Professor Ebrenberg, has now not only been 
fully confirmed and very greatly extended by him, 
but it baa assumed tbe character of one of the most 
important and strikbg geological tiuths which have 
been brought to light in our time: for the connec¬ 
tion of the present state of tbe earth with its con¬ 
dition at former periods of its history, a problem, 
now always present to tbe mind of tiie philosophical 
geologist, receives new and unexpected illustration 
from these researches. Of about eighty species of 
fossil infusoria which have been disedver^ in various 
strata, almost the half are species which still exist 
in the waters ; and thus these forms of life, so long 
overlooked as invisible specks of brute matter, have 
a constancy and durability through tbe revolutions 
of the earth's rjirfkce which is dented to animals of 
a snore conspicoons size and organization. Again, 
we are so aecu8tonr.ed to receive new eonfirmationa 
of our well-established geological doctrines, that 
tte occurrence of such an event prodncea in ut little 
surprise; but if this were not so, we could notavoid 
being struck with one feature of Professor Ehren- 
berg’s discoveries;—that while the microscopic 
contents of the more recent strata are allfresb-watn 
infusoria, those of tbe chalk are bodies, 
neum, Xim/Aidium, i^eotderj which moat, or at 
least can, live in tiie watera of the ocean. Nor has 
Profesaor Ebrenberg been content with examining 
the rocks in which tiiese objects occur. During the 
last two years he has been pursuing a highly in. 
teresting series of resdkrches with the view of ascer¬ 
taining in what manner these vast masses of minute 
asimilii can have been accumulated. And the ra- 
rilt of bis inquiries is, that these ereotures exist at 
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present in such abundince, under fsTorable circum* 
Btanues, that the difiicnitj disi^peari. In the 
Public Gardeu at Berlin he found that workmen 
were employed for seferal days in remoTing in wheel* 
barrows inaMes of fossil infusoria. He produced 
from the living aniaials, io masses so large as to be 
ex|ire88ed in ponndy, tripoli. and polishing slate, 
stmilar to the rocks from which he had originally 
obtained the remains of suc^ animals; and be de* 
dares that a small rise in the price of tripoli would 
make it worth while to manufacture it from the 
livii^ animals as an artide of commerce. These 
results are only curious; but his speculations, 
founded upon these sod similar facts, with respect 
to t&e formstion of such rocks, for example, polish¬ 
ing slate, the siliceous paste, called kietttlguhr, 
and the layera of flint in chalk, are replete with 
geological instilcdon. 

** As the discoveries of Professor Ehrenbe^ are 
thus full of interest for the geological speculator, 
to have they been the result, not of any fortunate 
chance, but of great attainments, knowledge, and 
labor. The author of them had made that most 
obscure and difficult portion of natural bistofy, the 
infusorial animals, his study for many years; had 
travelled to the shores of the Mediterranean and 
the Red Sea in order to observe them; and had 
published a work far eclipsing anything which had 
previously appeared upon the subject. It was jo 
consequence of his being thus prepared, that when 
his attention wu called to the subject of fossil in¬ 
fusoria, (which was done in June, 1836, by M. 
Fischer,) he was able to produce not loose analogies 
and inseonre conjectures, but a clear determination 
of many species, many of them already familiar to 
him, though hardly ever seen perhaps by any other 
eye. The animals, (for he has proved them to be 
animals, and not, as others had deemed them, plants) 
consist, in the greater number of examples, of a 
staff-like tUieeoua case, with a number of transverse 
‘ markings; and these cases appear in many instances 
to mike op vast masses by mere accomolatioa 
without any change. Whole rocks are composed 
of these minute cuirasses of crystal heaped together, 
^professor Ehrenbei^ himself has ezsmidM the 
microscopic products of fifteen locslicies, and is 
still employed in extending bis researches; and we 
already see researches of the same kind underteken 
by others, to suA sn extent, as to show us that this 
new path of investigation will exercise a powerful 
influence upon the puraoits of geologist*. 

** It may be farther added, that even since the 
council adjudged this medal. Professor Ehrenberg 
bee announced to the Royal Acaden/ of Sciences, 
of Berlin, new discoveries *, particularly his obecA 
vatioDS on the organic structure of chalk ; on the 
fresh-water infusoria found near Newcastle an4 
Edinburgh, and on the marine animalcules observed 
near Dublin and Gravesend ; and, what cannot but 
give rise to curious reflection, an account of mettorie 
oqper which fell from the sky, in Cuurland, in 16B6, 
and was found to be composed of conferva and 
InfosorU.’** • 

* Coavervis are utresd-like OowerlcM plants. Infasorla 
era tniaote aoimalcutw. such u art found In seluUofla—En. 

REVIEW. 

NatmrmlPhilotopkif. (lawt md Mutionx) 

bf W.if R. Chambt rt t Bdiniurgh, 

Trb Uttie treatises now publishing under the title 
>- of ** ChMBbers's EdueatiMMl Course,’* promise to 


{ effect an important revol|ition in the school education 
of tile country: they ar^ not however merfdt^- 
matical school books, nor yet sre they onl^appli¬ 
cable to the young, but may rather be COTsidered 
weH digested hand books of literature and scira^, 
ns^l as a referenoe, and u a guide to all persons, 
giving in plain language the most valuable truths. 
Seve^ safajjects have been already pubiiahed on 
hiitory, natural philosophy, with the latter 
subjects only vre have now to do, and have chosen 
to justify and illustrate our opinion by that pn the 

Laws of Matter and Motion,” for it is upon these 
that all the arrangements of material subscaocet, 
cauitB of phenomena, and woAiog of nature's 
*ehanges depend. 

Tim authors have !n this little treatise con^dered 
matter in all its properties, relations, |nd vaneties; 
its laws while at rest, and when In motion; in its 
various attraoticns and its repulsions; tho gravity 
of some kinds, the impondersble nature of others ; 
on Bctioj and re-action ; the composition and re¬ 
solution of forces. Thus the wbple together con- 
taina the more vwlaable elemente of the mecbonieal 
and the chemical sdeneea explained briefly, and 
yet fully s clearly, and yet sdentiflcally. The 
following is on the destruction of matter 

” Particles of matter are never destroyed or 
lost, although they may disappear from our im- 
medidte obs^ation. Under oartsin drcumstances 
the particles may be again collected into a body 
without change of form. Mercury, wf*er, and 
many other substances, may be converted into 
vapor, or distilled into closo vessels, without any 
of their particles being lost. In such coses, there 
is no decomposition of the subst^.ices, but only a 
change of form by the heat; and hence the mer> 
enry and water assume their original state again 
on cooling. 

” When bodies suffer decomposition or decay, 
their elementary particles, in like manner, are 
nrither destroyed nor lost, but only enter into n^ 
arrangements, or combinations with other bodies. 
When a piece of wood is bested in a close vessel, 
such as a retort, we obtain water, an acid, several 
kinds of gas, and there remains a black, porous 
SQbstsnce, called charcoal. The wood is thus de¬ 
composed or destroyed, and its particles take a ngw 
arrangement, and assume new forms; but that 
nothing is lost, is proved by the fact, that if the 
water, add, gaases, and charcoal, be collected and 
weighed, they will lyt found exactly as hetvy ai the 
wood was, before distillation. In the same manner, 
the substance of the coal burnt in onr fires is not 
annihilated; it is only disnersed in the form of 
smoke, or particles of culm, and asl^ or dust. 
Bones, flesh, or any animal substance, may in the 
manner be made to assume new forms, without 
losior a particle of the matter which they originally 
contwMd. The decay of animal or v^tahle bodies 
in the open air, or in the open ground, is only a 
process by which the particles of which they were 
composed, change their places, and assume new 
forms. 

” The decay and decomposition of animals and 
vegetables beoeath th^iurfice of the earth, fer- 
tilliee the soil, which nourishes the grow^ of 
plants and othAr vegetables; and timse, in their 
turn, form the nutriment of animals. Thus Is 
there a perpetual change from death to Ufo, and as 
constant a sooeesslon in the forms and places 
which the psrticles of mstter sssome. Nothing 
is lost, and not a particle mstter is struck out 
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eiiiteaee. The mzdq m«tter of which ereiy 
living wimftl and ereiy Vegetable wea fomed in 
the earteet agea ia atUi In ezisteaee. As nothiog 
i^ai^Uated, lo it ia probable that nothing haa 
bMD addbd, and that we onrselvea are oompoaed 
of particlea of mattw aa old aa Che creation. In 
time, we muat ia oar tom aaffer decompoaltion, 
ea all forma have uuoe before na, and tbaa realgn 
the matter of which we are decompoaed to form 
new ^iitencea.*’ 

PAPER-MAKING FROM BOG-PEAT. 

At the meeting of the British Aaaodatioa, in 
the 7 ear 1835, Mr. Mallet eiramerated the follow* 
ing eiperiments to obtain a cheap and yet good 
aubatitute for hemp ragi, for affording a pulp fit for 
paper.makiiig, which haa long been a deaiwratam 
with the manafacturer. Maoy attempta hare been 
made to procure one, but the difficultiea of finding 
one Buch aa would auit the required conditiona, and 
the duty and coat of the bemp-rsga, hare induced 
adulteration to a vast extent in the paper manuftic* 
ture. Much of the Ietter«paper now iu uee owes 
ita apparent thicknMa, and atiff, cloee texture, to an 
intimate admixture of the pnlpior regetable fibres 
with a cream of plaster of Paris or whiting. Brown 
paper ia adulterated with ground clay, anu, for 
aifflUar purposei, currier'i shsTings, chopped wool 
and hair cotton-flyings, thistle*down, and other 
similar materials, have been occasionally tried: but 
from none of them haa good paper ever been made; 
and amongst the many experiments that have been 
attempted with tk'im, being the only one that haa 
been brought into successful uae, ia that of the 
manufacture of paper from straw, which answers 
tolerably for some pnrpoaes, though not for writing 
on, and ia now made in some few places very ex¬ 
tensively. 

dUnder these circorostances, it appeared probable 
that nature might afford some vegetable fibres, of a 
texture sufficiently fine for making paper, and whicb 
had never undergone any manutacturiog process; 
and on looking around, the coqferr<e of fresh- 
waters, and oIm certain varieties of tiirfs or peats, 
suggested themselves. The former w»a soon found 
too fragile, and ita atmeture unfit to resist the ac¬ 
tion of the bleaching re-agenta. 

It ia generally known that a peat.bog, and eape- 
cially thoa6 of Ireland, conaiata of various strata, 
varying in denaity and other propertiea in propor¬ 
tion to their depth. The- top lUiface of the bug ia 
usually covered with living plants, chiefly mosses, 
heatba, antkeertain ao* Jtic orpaludoae plants ; im¬ 
mediately beneath this liei a stratum varying from 
only two or three inches to four or five feet, ac¬ 
cording to the state of drainage of the bog.^of a 
•poogy, reddish-brown, fibrous substance, consist¬ 
ing of the remains of vegetables, similar uioally to 
those living on its aurCaM, in the first stage of de¬ 
composition. 

The chemical state of thia stratum ia nearly that 
of some (rf the papyri found in moiit places in Her¬ 
culaneum ; that ia to aay, having long been exposed 
to tluMtction of water, at nearly u mean tempera¬ 
ture, the vegetable juieea have nearly'all been con¬ 
vert^ into ulmin-geine, or impure extractive mat¬ 
ter, and the fibres remain nearly untouched, to¬ 
gether, probably, with aome of the eaaentiol oils of 
the original plants. It, therefore, teemed that, if 
these &rea, which were apparently sufficiently fine 
for the purpose, could be separated* from their 


coloring matteri, the object would be nearly, if not 
entirely attained; to thia, therefore, attention wu 
directed, and was attended with aae(^. It ia unne¬ 
cessary here to enter into any detail of experiments, 
or into any elaborate diaquiaition aa to the princi¬ 
ples concerned, in making a vahite pulp from thia 
material, either aa regards the man^seturer or the 
pure chemist; presuming these to be already nn- 
deratood, the process may be briefly stated aa fol¬ 
lows 

The proper description of turf being selected, is 
soaked in cold water until all ita parts are softened, 
and, to a certain extent, diaintcfrated; it ii then 
bruised in a suitable engine, in water, which ia 
coutinoally agitated and renewed, so that all pul¬ 
verulent matter (or new dust while the turf ia dry), 
may be washed ofiT. The ao far clransed fibres are 
then partially dried by strong prasaure, in hair 
bags, under the hydranlio press, or by odier auita- 
ble meana, and then by suitable sieves and winnow¬ 
ing ; all roots, sticks, or other gross matter incapa¬ 
ble of being bleached, are removed. The fine, uni¬ 
form, orown fibres, or rather minute stems, leares, 
&G. tic., are then placed in proper vata, and di¬ 
gested in the cold; that ia, at ordinary tempera¬ 
tures, with a very dilute solution of caustic, potass, 
or soda; preferring that made from what is called, 
ia.conimerce, ** black potash.'* 

After some time, nearly the whole of the geine 
and other extractive matter ii removed, in combina¬ 
tion with the alkali. Tbe fibres are again pressed 
dry, or nearly so, from the digesting liquor, and 
are now found to be of a dark fawn color, in place 
of tbelr former deep red brown. They ore next 
transferred into an exceedingly dilate anlphuric 
acid, containing not more than fifty grains of acid 
of commerce to the quart of water. They remain 
in this at the common temperature for aome time, 
generally about four hours, bnt varying with the , 
kind of turf; this separates the iron and earthy 
matters from the fibre, and earriei off the adhering 
portions of potass and of ammonia, if any exist in 
the turf, which ia occasionally the case. The fibres 
are no» wi shed with pure cold water, ontil they 
cease to give any acid re-action, and are finally 
pressed nearly dry, and immersed in a dilute solu¬ 
tion of chloride of lime; in this they remain at com¬ 
mon temperature until sufficiently white for the 
purpose of the paper-maker, and, on being removed, 
will grneralty found fine enough, aa to fibre, for 
immediate manufacture ; but, if not, are to be re¬ 
duced by the ordinary rsg-eugine, or other, suitable 
machinery. 

By this process it is calculated that aoout eighteen 
pounds weight of pu^l white, fine pulp, may be 
P'^ocured from 100 weight of the raw or the native 
turf. 

Returning now to tbe solution of the potass, 
which has carried off the grine, &c., and which is 
chiefly, in fret, a geinate of potass; it is treated 
with dilute aalphonc acid, slightly in exeeaa, and 
filtered through a calico or linen cloth. Tbe pot¬ 
ass ia taken np by tbe acid, and tbe geine and ex¬ 
tractive matter precipitate, and are collected on the 
filter, from which, being removed, they are dried 
by a ateam or water-batb, and become a valuable 
pigment. 3 

Vandyke brown hea long been known to painten 
in both oil and water colors. This it it, in fact, in ita 
purest form; it ia an extremely rich, glowing color, 
and valuable for ita permi^ieoce, aa acareely any 
agent ordinarily met with ia capable of affecti^ it* 
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Vben once perfeoUy dried, ifc 1 >eoonie 8 insolate 
In water, and, tberdfbre, U not In the leut deUqae« 
•cent, but it ii atill sol^le in alkaliea; thua. poa« 
MNing two propertiea eminently fitting it for the 
naea of the pBper* 9 talu«r and aeone>paInter, &e. &a. 
It ia perfectly miadble with gum, mucil^ea, and 
with oilf. ' 

The liquid from which thla color or biatre haa 
been aeparated no# contain! eariona anlpbatea in 
solution, chiefly of iron,-Hpie, and alumina; bat 
thejDajor part, anlphate Of potau, or soda, wluch- 
erer haa b^ employed; if the former, Glaober’a 
aalc may be madq from it, nd if the latter, ainm, 
aa \nattera of Anmerce. ' 'Hie quantity of alkali 
uaed ia amall in proportioa lo the amonnt of fluid; 
but if the operadmia were eery extenslTe, thia 
economical uac of them ihould be attended to. 

After the fibre haa been aome time digeated in 
the eolation of chloride of lime, in moat caaea a 
reainoua-looking matter floata upon the aurface of 
the fluid in a aery minute quantity. Tbia, when a 
large quantity ia operated on. may, by careful ma. 
nagement, be collected, and ia found to be a«apecie 8 
of artificial camphor, mixed with aome gum reaio, 
and probably an essential oU. Thia aubatance, or 
mixture of aubatancea, posaeaaes some aingular 
characters: it would seem probable that the arti¬ 
ficial camphor is produced by the action of aome 
fine chlorine upon turpentine, eziatiog in mhinte 
quantity in the turf; and it ia a euriona aubject for 
reflection, that diemUtry ahouid thua, aa it were, 
recall into eziatence and decompose the turpentine 
existing in, and prodnced by trees or plants whi^ 
hare, for hnndreu of yeara, ceaaed to have life, or 
to exiat aa v^etablea. Aa the propertiea, so fer u 
t^ey have been aacertained, of thia aingnlar anb- 
Btanee an purely chemical, it ia unnecessary here to 
detail them. It la not to be proeored from every 
specimen of red or eurfeee tnrf. 

Some apemmenaof toif have been met with, unfit, 
however, for paper-making, from which it wonld 
appear to be profitable to manufacture biatre and 
ammonia, from the very appreciable quantity of the 
latter they contain. 4 

* Thia fibrona red aurfaee tnrf, when dry, ia ex¬ 
tremely tough, and ii propoaed being also applied 
aa a aubatitute for mill-boards, or board-paper, for 
the use of engieeera, fee. It ia capable, when dry, 
of- immense compreuion by the hydraulic press 
and aa the fibres aaturally lie nearly all in one plane, 
they thus arrai^ themaelvea, so aa to give great 
tonghnwaa ’and''flexibility to a plate of it when eom- 
prMNd. AeoMdingly, suitable ma|yea of tnrf 
are placed in a atroag cMt-iron, or other vcsmI, 
and tiiftrir exhausted; tbejaasel ia thmi filled with 
anlxtartofdilate at^tioBUftue and molaaaei, at 
a belling heat, wUeh of the tuff.# 

The maw ea ^ thev tMioM hot, and ex¬ 
posed to powerful, pnssniw in a hpt-^ress, in a 
similar my to hpUpasdog paper, which rMueea 
thatn to the reqitired thicknesa, that of the origiaal 
naiN havlnf been previonaly properly r^oUted. 
The. (dates to ferm^ are foond, when oold, to be 
hard, teogb, and fluibte, and will anawer sisaost 
every purpose id mill-bosrd. They are not injiired 
by high-preesure yteam. Many other aofaistaaees 
may be need, according to dreumatances, for filling 
the pores, previous to presinA->u fat, oils, boDing 
ooai-tar, was, &c. fee. 

It is worthy of remark, that the rabstaoce pro- 


poaed bring used foralf the above prooeasetj^i titit 
worat turf fer burning; bo that tiie materief whidi 
la worst, ttid Boarlv vriudess as fori, is best 
and moat valuable, a fortnnate eoineideiiG^ hr 
mimufecturers. V,..thareibrs, as there Isfreason to 
believe, the lower pfrda of tnrf can, by certrin 
modes of charring,,Samira a valuable fuel, and the 
upper and more tuqriit stiuta .|iu nied for the pur. 
posei of -the ripfeoi above adverted 

to, there is «tr<^ gre^ ibi^pe that, at a/hlure 
period, the bogs yd Iteiaa^r-^tesd of being con- 
templated, as hitherto, ate and stain Uj^n her 
fair and fertile ebamHPb he looked upon as 
one of the centres of htf iMdbtry, and the lioheat 
sonreea of her wealth. 

We examined tpedmena of the pulp, dehoribed 
u being yielded from peat, at the raft of eighteeen 
per cent, and hsva no hesitation in laying that it 
appeared to be white, pure, and perfectly suited to 
the maiffaoture of paper. 

With respect to the biatre color, we were assured, 
by a very competant judge, that ba oonaidarad it 
quite eligible for the nie of the artist, the house- 
paioter, and the paper-atainer. He also spoke 
favorably*of the miU-boarda, formed by the opera¬ 
tion described; apd had no doubt but that the 
other prodoeta from the combinationa employed, 
ancbtai alum, Glanber'a salt, vtificial camphor and 
ammonia, would fully answer the purposes of com¬ 
merce. 

Ireland, we briteve, la dfearei with two millbna 
of acres of bog (of which 1,500,000 are susceptible 
of drainage and enUivation*); and if it should be 
convertible into so many aBefr|)|^ articles of con- 
lOfflption, bow prodlgtooa must be the sources of 
employment and improvement which it will open 
to the view of the atateamaii and philanthropist. 

* Aeeordini to PactlsneBUry reluru: tbs greatest depth 
forty-five feet; and the average depth tweuty-eight feet 
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A MOHO fclie admirable Automata, which were ooce 
exhibited at Bullock's Museum, and inauj years 
afterwards at Leicester Square, was oi^ wbicfi 
attracted more than ordinary attention, and which 
was thought to hare been one of the most complex 
of those wonderful machines, yet none of them was 
BO simple in its moring powers. The Automaton 
alluded to was Tht Conjuror. The machine repre¬ 
sented a cabinet: at the bottom of thU was a drawer, 
into which a card could be placed. In the upper 
paft of the cabinet was a pair of folding doors; and 
before it, at some distance, stood the figure of the 
conjuror, with a long white wand in his hand, and 
dressed in appropriate costume. The spectator had 
presented to him eight very thick cards, each with 
a partkolar question upon it; he was directed to 
choose one of the questions for solt^on to put into 
the drawer below, and then to cIom it. lliis put 


into action the tqftive machinery. The figure of 
the conjuror moved its bead, appeared to ponder 
for a moment on the answer to be given, waved his 
wand, and struck it against the small folding doors 
above him. Ilicse immediately fiew open, and 
displayed, on a tablet within, the proper answer.— 
In a short time the doors cloud again, and the lower 
drawer was projected forwards, rtrady for the card 
that had been placed there to be removed, and 
another substitat^. 

The whole of the motions here are of obvions 
character; the heads and arms of the figure, the 
opening and closing of the doors, involves no very 
great complexity of wheel-work. The answers to 
the questions are given by means of magnetism in 
the simplest manner, and will be easily under8too(\ 
by the following description of the apparatus above 
represented, which bu been called the * 
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MAGNETIC CONJURING BOX. 

One of the two ftgures in oar cut represents this 
box closed, and io use : it is to be supposed that 
the five of diamonds has been planed in the drawer 
seen at the lower part of the box, and that the 
folding doors have flown open, and shown within 
them a corresponding card. The other view dis¬ 
plays the same box in 8ection,*the slides next the 
eye being removed. On the lower part, just above 
where the drawer slides in, will be seen a magnet, 
suspencled and moveable round it. This carries 
with it the wire, which is seen running upwards 
throng!t the box, and which bears upon it an eight- 
sided prism or drum, each side of which corresponds 
with the loose cards which are to be put into the 
drawer, or else atwwers to any questions whiclt may 
be written upon them. The eight cards, represented 
as squares in the engraving, have a magnetic needle 
passing through them, each in a different direction, 
and which is concealed by the paper covering them. 
When one of the&e is put within the drawer, and 
that closed, it will be brought beneath the revolting 
magnet in the bo.x itself, and the latter magnet, 
being alone capable of motion, will range itself 
parallel to the fixed one in the card, consequently 
will draw round with it the drum or prism, which 
is fixed to the centre wire above, and according to 
tlie position of the magnet below so it will offer one' 
or other of its sides to the folding doors, with the 
answer looked for. 

The letter N ia the figure indicates the north 
pole of the magnets within the cards. 


THE AELLOPODES. 

. OvR or two exhibitions lately in London, of carriages 
to be propelled by human means, have renewed a 
subject which in the time of the velocipedes engrossed 
'universal attention. The proj^tors of many of these 

schemes unfortunatelysetto workwithlessknowledge 
than zeal—not calculating before band, by strict 
mathematical principles, the result of their in¬ 
ventions, and forgetting that it is not those schemes 
tlPat look preiHett on paper, nor even^the most 
effective models either, that in practice are found 
best to succeed. Pseudo-mechanics too often forget 
that they cannot make power; all they can do is to 
apply to the best purpose the force given them, by, 
in the first place, generating as much as possible 
from given materials, and afterwards to lose as 
little as possible of it by friction; that is, by the 
weight, the bearings, and the complexity of their 
machinery, as the ultimate application of that forc» 
will allow, ^ 

We are led to these remarks*y a most ridiculous 
mschine, now exhibiting in London, called “ The ' 
Aellopodes,’* the inventioa of a Mr. Revis, of 
Cambridge, who is so sanguine respecting its 
excellence as to suppose that it may be used with 
advantage for cross country posts, and afford a 
■Bving to the Post Office of ;^60,000 per annum. 
The machine consists of two wheels of about six 
ioet diameter, fixed upon an ozletree, bearing four 
cranks, with a smaller guide wheel, some feet in 
front. The motive power is a man’s weight, work- 
ing upon two treddlei, (three or/our treddles in the 
machine,) which are connected with the cranks on 
the axletree, by means of bent levers passing to the 
back of the carriage. The whole machine is twelve 
feet long, weighs, if we finderstand rightly, about 

' IJ cwt., and costs £30 m ita constructioo. The 
man who works it remains in a standing position. 


V 

holding a handle connecte^with the guide whee^n 
front, and treading alteroAely upon two of^c. 
treddles; the motion given to them is communihated 
by the bent levers to the cranks, and thence to the, 
larger wheels, the friction of which on the ^ouud 
causes the locomotion of the whole. 

Mr. Revis says—" Uist this carriage will go thirty 
miles an hour,’* and perhaps upon I floor it may do 
so readily; yet to accomplish even twenty miles 
upon the smoothest roads, must require the m^st 
toilsome and unremitted exertion—what will neces¬ 
sarily be the effect when upon one which is rough 
or muddy, where the friction will b» four, or more, 
ti^es greater ? If such impediments to motion are 
found with an unloaded carriage, as it is evident 
with the increase of them whenever tl^ carriage 
may be loaded with 2 or 3 cwt. of letters and 
newspapers, shuwf how little available the acllo- 
podes are likely to be to any uscftll puqiose, especi¬ 
ally as onhiUy ground the inventor himself docs not 
expect it will pass over. Added to which, its ex¬ 
pense of mannfactnre is great—its size exceedingly 
cumbrous—and its weight too much. When in 
motion prodaring such a rattling of iron-work as to 
be in the highest degree disagreeable, and to those 
travelling the same road by horse conveyance dan¬ 
gerous., Besides which, the motion (which is 
simitar to ascending a very steBp staircase, with 
steps eighteen inches high) is so laborious, that we 
believe it impossible for the most powerful mi..> long 
to sustain it. The intense labor, indeed, at the 
treadmill shows such exertion, long continued, to 
be beyond human strength, and in the instance of 
this machine to go at a speed oMbirty miles an 
hour, as each step propels it eighteen feet, the 
driver must take B,800 such tremendous steps in 
that time, lifting up his body each step, eighteen 
inches, and altogether within one hour to a perpen¬ 
dicular height of two mites and a half. 

MATERIALS USED FOR PAPER. 

It was long after the art of writing was first in¬ 
vented, that mankind employed any substance analo¬ 
gous to our paper. Tables of stone, of metal, or 
of wood, served to register the roost importanP* 
events or laws—tlie letters being engraven upon 
them with sharp instruments. Many examples yet 
remain of this, particularly the Egyptian Uerogly- 
pbics, the Persepolitkh cylinders, and the Baby¬ 
lonish bricks—engraven, indeed, with a language 
now unknown. Tablets, coated with wax, probably 
succeeded, for tliey are alludgd to very frequently 
by the Roman writers. It musl have been, how¬ 
ever, at a much earlier period than the foundation 
M>f the Roman empire, that real paper was made by 
the Eg^tians from the papyrus (a reed growing in 
the HUe), as their mummies, even from the most 
ancient period, have often had preserved with them 
rolls of the papvrus paper, graven with emblematic 
cliaracters. This was the material employed by 
Virgil, Horace, Ovid, and other of the Roman poets, 
to write tbedr important works upon; and, during 
this Angustian age, the quantity of papyrus paper 
Imported from %ypt, yidded a large profit to the 
manufticturers. So great, indeed, at one time, was 
the consumption, tliat the demand became greater 
than the supply, and parchmtni was invented in 
Pergamofl, Asia Minor, to supply the deficiency.— 
This was about two centuries before the Christian 
era. It aftertrards totally superseded the use of 
papyrus paper, and remained, throughout Earope* 
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^ foe manj afCi the aole %naterial for writiog upoo 
establiahment a% aueb was rerj slow. Even 
dow^ to the aeveoth century papyrus was, more or 
leu, employed. As a proof of its extensive use at 
*one period, it may be mentioned, that there are in 
the museum of Naples, 1600 MSS. written on this 
material, which were all dug out of the lava that 
entombed the ^ty of Herculaneum, though but a 
small part of the city is yet excavated. The sup* 
plv of parchment was, at some periods, so scanty, 
that the monks obliterated the writings of more 
andieut authors in order that they might themselves 
use the sheets | second time. Cotton paper suc¬ 
ceeded, which useful article was far superior to any 
former material. It is supposed to have been first 
made in the tenth century, though the exact date 
is doubtfuf. Fliny, Livy, and others, mention Ubri 
liniea, or linen books; these vgire woven linen, 
painted after the manner of oil-cloth. 

Doubtful, however, of the time of intittduction of 
cotton paper, M. Mierman, in the year 1762, of¬ 
fered a reward for the discovery of the most ancient 
uauuacript written upon it. lire docuoienta pro- 
duced in consequence, induced him to fix the in¬ 
troduction of cotton or linen pkper ^ about the 
year 1270, and other docuipents since discovered 
curry the manufacture at least fifty years earlier. 

While this was^oing in Europe, China vAia using 
bamboo for the same purpose. Tartary was learn¬ 
ing thg art from them, and the Arabs b inging it 
still more westwardly—the latter nation using linen, 
and the Tartais cotton, instead of the bamboo of the 
(.'hiiiese. 


li)iiglandwar^mougst the last European countries 
in which paper was introduced, it not having, in 
general, been used here till so lute as the beginning 
of the fourteenth century, and it is only 150 years 
since writing paper became an article of home 
niaiiufdcturc. Now we are not only independent of 
*fui'eign uations for a supply, but export it to a con¬ 
siderable amount. In the year 1B36 nearly five 
millions of reams of paper were made in this king¬ 
dom. 


Writing and Printing Papers.—\u the manu¬ 
facture of these, England excels her continental 
•neighbours. They are whiter, thicker, smoother, 
and bear a better face: but it is to be feared, that, 
in durability, the present paper is very far inferior 
to that^ade here in former periods, or at the pre¬ 
sent time in Germany and Kmnce. The laid papers, 
particularly foolscap and the thicker kinds, used for 
account books, is mostly made, in sheets of regular 
sixes, by hand, and^f white linen rags only. It is, 
therefore, firm, re'gular in texture, and preserves 
well its color. The papers used for printing vary 
much in these qualifications. They arc made almoi^ 
entirely by machines in sheets of milesveven in 
length, which extraordinary sheets are afterwards 
cut up to the requisite sizes. Flax and cotton rags, 
both white and colored—the refuse of cotton fac¬ 
tories, hemp, and paper formerly used, and many 
other similar substances, are made available in the 
making of this class paper, and as may be expected 
grgat variation of quality is the result. The sixes 
of the sheets vary considerably, nnd are known by 
the names of pot, foolscap, post, demy, royal, 
double crown, &c. 

IHttue Paper .—Tlie prindpal consumption of 
tissue paper ia in the Potteries, the designs fur the 
various articlea being printed first upon it, and then 
transferred to the half-baked claj^ The English 
tissue paper is infinitely preferable to that made by 


any other nation, for its snpplenesa, strength, and 
regularity of texture. It is all machine paper, and 
is made only of two sizes, called tissue and double 
tissue. 

Plate Paper.--This is made of a thick substance, 
and is left unsized that it may better take the im¬ 
pression of those fine lines which constitute the 
beauty of engravings. The English paper is good, 
when compared to the German, but is excelled by 
the French, particularly that used for large engray 
ings. The desiderata looked for is to keep Its 
color, to be strong when dry, and pliabl^ when 
moderately wet—several sixes are mannfactured 
bearing the same names as printing papers. • 

JiroMing i'a/iers.—Very great care is requisite 
in the making of this kind of paper, that the sur¬ 
face may be perfectly smooth, equally sized, aud 
that no chemical ingredient be employed which can, 
by possibility, injure the exact tint of color which 
the painter may wash over it. It is requisite, also, 
that a long exposure to light and air shall not turn 
it yellow. It is always made by hand. Its various 
nanes, dimeneions, and average price per sheet, are 
as followsin considering which it may be ob¬ 
served, that drawing papers are made of a thickness 
in proportion to their respective sizes, whicii is not 
the case with other kinds. 


Demy measures.... 

nohes In. 

20 by 15 

4r Sheet. 

— 0«. 2d. 

Medium. 

22 

17 

0 

3 

Royal. 

24 

19 

0 

4 

Super Royal. 

27 

19 

0 

5 

imperial. 

30 

21 

0 

6 

Columbier. 

34 

23 

0 

9 

Atlas. 

33 

26 

0 

9 

Double Elephant .. 

40 

26 

1 

0 

Antiquarian . 

52 

31 

3 

6 

Extra Large Ditto.. 

56 

40 

4 

6 


ELECTRICITY. 

(Jietumed from jitinr I'i.) 

In the experiments on excitation, (as given on 
pages 3 qpd 10.) three things are to be considered. 

First —How is it that, if the electric fiuid is so 
easily excited, its effects are not always visible ? 

Secondly —How can these various effects be at¬ 
tributed to the same cause ? * 

TAiVd/y—What is the real cause of them, or of 
electrical effects in general ? 

This last proposition we may now discuss. The 
others will need for their full elucidatioo the elec¬ 
trical machine. We refer, therefore, under the 
first and second heads, to the forthcoming chapters 
on electrics and conductors, and electrical attraction 
and repulsion. We have now rather to do with 
THK CAUSE OV EXCITATION. 

It will have been observed, that, wherever we 
have shown fnetion, there has also been separation 
of contact; and upon a strict examination it will be 
ound, that, although the rubbing of two dissimilar 
bodies together may, and does occasion the electric 
fiuid to be disturb^, yet it is only wiu-n these 
'lodies are held apart, that each is found to put on 
electrical appearances. \Ve say each, for although 
only one may appear excited, yet it will soon te- 
ome apparent thatf both ore equally affected, though 
n a different manner, as will be explained hereafter. 
Til IIS, in Kv. 1, the brown paper is the one body, 
.d the CO It the other. In fix. 7, the ribbons are * 
^cited by ths hand, aid it is when the hand i| 
drawn away from them that they show themselves 
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electrical; so also in Ej;. 8, the comb passing over 
the hair must certainly be separated in tom from 
thoK particular parts it touches in its coarse along, 
and not till then is it seen that those parts are electri¬ 
cal; and thus in every experiment there ia not 
me^y friction, but separation of the )>arts rubbed 
together, where it is not so no electrical appearance 
would be perceived, as is clearly proved by 
THK SULPHUR CONE. 



The apparatus figured above is formed from a 
large wine or ale glass. This is cleaned, and e part 
of the outside, as represented, covered with tin foil. 
A wire is twisted round this covered part, and bent 
* so as conveniently to hold a pair of pith balls sus¬ 
pended on very fine wires, or on linen threads.^ 
Y'^ithinside the glass is to be poured melted sulphur, 
to about the same height, or a little above the edge 
of the tin foil, and the end of a glass rod, or else of 
. a silk cord, dropped into the sulphur while melted. 

Jir. 23.—up by the glass, or silk handle, the 
Bu^hur within the conical glass, and, at the moment 
of separation, the pith balls will diverge, or separate 
from each otW. Let the sulphur drop down again 
, into the glass, and^this action of the balls will cease. 
Again produce separation of contact, and they will 
again diverge; and thus, for a considerable time, 
the alternate action will kept up, even indeed for 
days and weeks. 

Ejt. 24.—Take a piece of glass, about five inches 
long by three inches broad—warm it, ttrap tin foil 
all over it, and mb the outside of the tin foil smartly ‘ 
with the lumd. The glass thus excited, held to the 
cap of Bennett’s gold-leaf electrometer, will not show 
any electrical effect while it remains wrapped in the 
tin foil, but if this be removed, and the glass alone 
be presented, the gold leaves will instantly diverge. 

Ar. 25.—Varnish over one side of a piece of glw 
—when quite dry and hard, scrape off some of the 
varnish with a knife, on to the cap of the electro¬ 
meter. The electric fluid, rendered apparent by 
the separation of contact iKtwecn the varnish and 
glass, will he indicated ss before, by the divergence 
of the gold leaves. Were it nec^l to illustrate 
this principle more strongly, tbs' experiments with 
the Rtectrojiorvi and Cireutar Rulbin Machine are 
conclusive. 

THK BLRCTROPKORUS. 

«-Which may truly be cSdled the cheapest and 
iimpleit electrical machine, which is of value. 


is described, and maybe ipade as followsPro¬ 
cure a round piece of tin, about ten indies ovip', 
and have the edge of it^ turned up abouff a 
quarter of an inch, so as to be capable of holding 
some of the following mixture, (melted over a fire.) , 
one pound of yellow rosin, mid two ounces of, wax. 
This being poured into it. and suffered to cool!, one 
part of t)^ electrophorua will be complete. Next 
provide a round plate of wood, about half an inch 
thick, and sLx or seven inches over, which must have 
a smooth edge, and without any sharp points pr 
angles, cover this with tin foil, and fix a glass rod 
to the middle of it as a handle. This may, alto¬ 
gether, cost two shillings, and is a really useful 
electrical machine, capable of showing all the funda¬ 
mental facts of the science. The following cut will,' 
it is hoped, render the description more evident. 



Ex. 26.—To excite it, warm and wipe tne glass 
handle, and also the resinous plate. Rub this 
briskly with a warm flannel, and put the Wi'^oilen 
plate upon it, holding it by ^e glass handle—touch 
the wo^cn plate for a moment witli the finger, and 
it will be full of the fluid in a disturbed state, not, 
however, apparent until the wocdeiH'platc is lifted 
up, when a spark may be taken from it—put it 
down again, touch it with the finger, and lift the 
plate up again, (first removing the finger,) and a 
second spark may be taken, and so on for a con¬ 
siderable length of time. 

Ex. 27.—Fasten near to the edge of the upper' 
plate of the Electrophoms a bent wire, bearing on 
the end of it two suspended pith balls—whenever 
the upper plate is removed from the lower, both 
being excit^ and touched with the finger, as above 
directed, the pith balls will be violently repelled 
from each other. 

Ex. 28.—If the resinous plate be excited and 
placed upon a glass stand, and two pith balls be sus¬ 
pended from the rim of it—whenever tb(} upper 
plate is lifted up, thes^boUsslso will diverge, show¬ 
ing that the lower plate only appears excited, when 
separation of contact ensues. 

TUX CIRCULAR MACHINE 

Consists of a square frame of wood, supported by a 
square foot, having a circular rubber or cushion 
staffed ritb flannel and covered with leather, which 
is turned by a handle at top. This rubber rests 
upon a plate of glass, about eight inches in diame¬ 
ter. The tinder surfiice of the glass has pasted upon 
it a round piece of tin foil, three or four inches over, 
with two pith balls hanging by fine wires or a thread 
from the centre of it. 

Ex. 29.—Prepare the apparatus by warming tlie 
the glass, and sjgrcading a little amalgam on 'the 
cudiion—turn round the handle, which will produce 
a friction, and excite the glass. In this state there 
will be no appearance of the fluid being disturbed, 
until the cu^oD be lifted up, when the balls will 
diverge—placing it down again their motion will 
cease, and thns^ they may be alternately moved, b/ 
producing and separating contact. 
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AfMfffom.-^JAtlt in a ladle half an ouifce of zinc. 
^Vhe^ melted, add and atir up with it two ouiicca 
of quicksilver. When coU' pound it with a little 
wax or grease, whci^it will be At for uae i 
(CofUinueJ on fMge 57-) 

THE RESPIRATION OP ANIMALS AND 
VEGETABLES, 

Tukru ia no subject which exhibits the economy of 
nature more bcailtifuUy than the one under con¬ 
sideration. It is a curious and interesting fact, that 
those constituents of atmospheric air which are ob¬ 
noxious to animal life are found to be of the highest 
c()nsuqurnce to the preservation of the health and 
lt% of vpgetaltles, so on the other baud, tliat given 
off by growing vegetables is of vital importance to 
animal existence. 

When an animal is roniined in an air-tight vessel 
containing atmospheric air, the oxygen (its vital 
principle) gradually becomes diminished until the 
inclosed air is no longer able to support life. If, 
thin, we examine the contents of the vessel, they 
will be found to be composed ehiedy of nitrogen 
and carbonic acid gas. TJiis last mentioned gas, 
togetlier With oxygen, arc tiie only oites which con¬ 
tribute to vegetable existence. It hus been proved 
that o.xygeti is evolved, and carbonic acid giis ab¬ 
sorbed by vegetables in the sunshine, and eice versa 
in the shadai It is, therefore, imjiortant that the 
component parts of the atmosphere should be in 
such proportions that nut only animals, but also 
vegetables, may flourish uuder its influence.. So 
immense is the consumjition of oxygen that an or¬ 
dinary-sized man consumes dG,000 cubic inches of 
it per day, which is ec^uivalent to 12& cubic feet of 
atmospheric air. Were it not fur the important 
provisions of nature, which preserves the atmosphere 
unchanged, by replenishing the gases consumed, the 
destruction of all organic Hfe must inevitably ensue. 
Some Curious experiments of Spallanzani show the 
lungs are not the sole organs by whi^ animals re- 
, spire. He found that amphibia, deprived of their 
lungs, lived much longer in the open air than others 
in air destitute of oxygen. It is a remarkable fact 
that a larva, weighing a few grains, will consume 
almost as much oxygen in a given time, as one of 
the amphibia one tlioosand times its bu^k.~■w. b. 


[ITie statements in the above paper are not 
wholly correct os to the gases absorb^ and given 
out by v^etation; they imbibe, perhaps, as much 
oxygen at one time as.they part with at anotlier, 
and decaying plants contam^te the atmosphere in¬ 
finitely more ^an purify it, aa is proved by growing 
plants in glass cases, were though there may be 
more oxygen by day, and carbonic acid by night, 
yet a general average is maintained. Many tribes 
of plants, also, imbibe nitrogen. Thus it is with 
mort of those which have a foetid odonr, os the CAe- 
nopodium oHdum, or Stinking Goose-foot; fill of 
the Cabbage tribe; and particulariy theToads’-tools 
and other Fungi. When in decay, ammonia# sul¬ 
phuretted, and sometimes phosphuretted, hydrogen, 
is given off in considerable quantities, ^us the 
comparative benefit and injury of ^getation to the 
atmosphere is a most difficult question to decide. 
We must not either depend so much upon plants 
absorbing the carbonic add of the ur; almost all 
earthy bodies contain it, and most of them absorb 
it much more rapidly and extensively than is done 
by vegetables.— bd.} 


PARAGUAY TEA. 

TtiK tea tree of Paraguay, called in the country 
yfrva ma/e, is one of Ute most useful trees in Para¬ 
guay, to which it is nearly peculiar. It is found 
growing spontaneously, intermingled with the other 
native trees, in the forests which cover the banks of 
the rivers, and streams which fall into the Parana 
and Uruguay, as well as the sources of the rivers 
Ipane and Jejui. The treeis large, and often equals 
in size the common orange tree; but in the places 
where tlic leaf is regularly gathered, it becomes 
stunted, from the limbs being rut every two or three 
years, but not oftener, owing to an opinion that tliis 
time is requisite to season the leaves, which do not * 
fall off in winter. The trunk is about a foot in dia¬ 
meter ; the bark is smooth and whitish; the boughs, 
which spring upwards like those of the laurel, arc 
leafy and ti^ed. The leaf is elliptic, cuneiform^ 
from 4 to 5 in. long; thick, glossy, crenated, of a 
dark green above, and paler below. The petiole 
is of a dark red, and half an inch long. Its flowers 
are produced in umbels of thirty br forty flowers 
each, witli four petals, with the same number of 
stamens. Tlie berry is red, very smooth, and of 
the size of a small pea. 

Tlie method of preparing the leaves is as follows : 
—A hurdle of king poles is constructed, in the form 
of^ cylindrical vault, which they call barbaqua; 
under this a large fire is made, and the branches being 
|4nced on the hurdle remain there till the leaves arc 
“sulticiently dry. After this they remove the fire ; 
and on tlic hard and hot platform, after being swept 
clean, they Uirow the branches, which they beat to 
separate the leaves. In this each is assisted by a 
boy, called n qiuiyno, who leccives the proportion of 
25 lbs. of leaves for every bundle of branches he 
cleans; the leaves belugseparated from the branches, 
and prepared sufficiently, are next put into a large 
bag made of bides, wbi^ has the four upper comers 
fixed to four large stakes placed in the ground, fitted 
to support a considerable weight; into this they pot 
the leaves, and beat them down with a pole, in the 
same way as the n^oes of the West Indies pack 
their cotton bags. When the bag is filled and 
packed hard, the mouth is^sewed up; and in this ^ 
statei without farther preparation, the leaves arc fit 
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for UM, bat not conndered as seasoned tlU they are 
a few months old 

We find, in the beginning of the serenteenth cen¬ 
tury, that this plant was in common use throughout 
Farc^uay; and there can be no doubt but the In¬ 
dians of Monday taught it to the conquerors, from 
their being the natives who lived in the vicinity of 
the forest. T^e quantity used by a person who is 
fond of it is an ounce. The amount duly gathered 
by a labourer is from four to twelve, and sometimes 
more, ,aiToba8. There are among the creoles or 
mestizoes many who falsely chai^ the Paraguayans 
with having exterminated the Indians by making 
them Work at this labour. 

These leaves are used in Paraguay, La Plata, 
Peru, and Quito, at all hours of the day, by putting 
a handful into a kind of tea-pot called mate (which 
haa given its name to the herb), and from the spout 
of this the hot liquid is imbibed. Some mix sugar 
wi<h it, and others add a few drops of lemon juice ; 
and by pouring fresh boiling water the infusion may 
be renewed. 200,000 arrobos, equal to five millions 
of pounds, are annually obtained from Paraguay, 
110 arrobas of which go to Chile, whence Lima and 
Quito are supplied; the rest is expended in the 
vice-royalty of Buenos Ayres. 

There are three kinds of it in its prepared state, 
though produced but by one plant. Coa is the di¬ 
stinctive Indian appellation of the plant; and tlie 
three sorts are called caa-cuys, can-mini, and caa- 
guazu, the last being denominated by the Spaniards 
yerva de palos. The people of South America at¬ 
tribute innumerable virtues to this plant. It is cer¬ 
tainly aperient and diuretic; but the other qualities 
itscribed to it are doubtful. Like opium, it pro¬ 
duces some singular and contrary effects: it gives 
sleep to the restless, and spirit to the torpid. Those 
who have once contracted the habit of taking it, do 
not find it an easy matter to leave it off, or even to 
use it in moderation ; though, when taken to excess, 
it brings on similar disorders to those which are pro- 
du(*ed by the immoderate use of strong liquors.— 
Wilcocke')! HUtory of Buenot Ayres. 


ON THE IJ^VISIBILITY OP CERTAIN 
COLORS TO CERTAIN EYES. 

A VARIETY of ca.sc8 have been recorded, where per¬ 
sons with sound eyes, ca])able of performing all their 
ordinary functions, were incapable of distinguishing 
certain colors, and what is still mc^ remarkable, 
this imperfection nms in particular families. MI*. 
Huddart mentions tiie case of one Harris, a shoe¬ 
maker, at Maryport, in Cumberland, who could 
only distinguish black and white; and he had 
two brothers almost equally defective, one of 
whom always mistook orange for green. Mr. 
Harris observed this defect when he was four 
years old, and chiefly from his inabili^ to dis¬ 
tinguish cherries on a tree like his companions. He 
had two other brothers, and sisters, who, as well as 
their parents had no such defect. Another case of 
Mr. Scott is recorded in the ** Philosophical Trans¬ 
actions,” in which full reds and full greens appeared 
alike, while yellows and dark (blues were very eorily 
distinguished. Mr. Scott’s father, his maternal 
uncle, one of his sisters, and her two sons, bad all 
the same imperfection. Our celebrated chemist, Mr. 
Dalton, could not disfinguish blue from pink by 
day-light; and in the solar spectrum the red is 


scarcely visible, the rest it ^>pearlng to consist 
of two colors, yellow and , blue. Dr. Butters fnas 
described &e case of Mr. R. Tucker, son of Dr. 
Tucker, of Ashburton, who mistakes orange for green, 
like one of the Harrises, lake Mr. Dalton, by 
could not disHw g niiib blue from pink; but he always 
knew yellow. The colors in the spectrum he de¬ 


scribes as follows 

1. Red mistaken for. * .crown. 

2. Orange...green. 

3. Yellow, generally known, but some¬ 
times taken for.orange. 

4. Green mistaken for.. orange. 

5. Bine.....pink. 

6. Indigo.purple. 

7. Violet . purple. 


Mr. Harvey described, in a paper read before the 
Royal Society of Edinburgh, the case of a person 
aged 60, who could distinguish with certainty only 
white, yeVow, and grey. He could, however, dis¬ 
tinguish blues when they were light. Dr. Nichols 
has recorded a case where a person who was in the 
nsvy purchased a blue uniform coat and nraisteoat, 
with red breeches to match the blue, and he has 
mentioned fine case in which the imperfection u de¬ 
rived through the father, and ano^er in which it 
descended from the mother. 

In the case of a young man in the prime of life, 
with whom the writer of this article is acquainted, 
only two colors were perceived in Dr. WoUagton’a 
spectrum of five colors; viz. orange, red*,' green, 
blue, and violet. The colors which he saw were 
blue and oranye or yellow, yet he could scarcely 
distinguish these two from one anpther. When all 
the colors of the spectrum were atisorbed by a red¬ 
dish glass, excepting red and dark green, lie saw 
only one color, viz. yellow or orange. Wlien the 
middle of the red space was absorbed by a blue glass, 
he saw the black line with what he called the yellow 
on each side of it. We are acquainted with anoth r 
gentleman who has a similar imperfection. 

In all tlie preceding cases there is one general 
fact, that red light, and colors in which it forms an 
ingredient, are not distinguishable by those who 
possess the peculiarity in question. Mr. Dalton 
thouglit it probable that the red light is, in these 
cases, absorbed by tbe vitreous humour, which tie 
supposes may have a blue color; but as this is a 
mere conjecture, which is not confirmed by the. must 
minute exammation,/)f the eye, we cannot hold it as 
an explanation of tbe phenomena. Dr. Young thinks 
it much more simple to suppose the absence or para¬ 
lysis of those fibres of the retina which are calculated 
to perceive red; while Dr. Brewster coficeives that 
the eye is, in these cases, insensible to the colors at 
the one end of the spectrum, just as the ear of cer¬ 
tain (persons has been proved, by Dr. Wollaston, 
to be insensible to sounds at one extremity of the 
scale of musical notes, while it is perfectly sensible 
to all other sounds. 

If we suppose, what we think will ultimately be 
demonstrated, that the choroid coat is essential to 
vision, we may ascribe tbe loss of red light in cer- 
tun eyes to the retina itself having a blue tint. If 
this should b^the case, the light which falI3 upon 
the choroid coat will be depriv^ of its red rays, by 
the absorptive power of the blue retina, and conse- , 
quently the impression conveyed bock to the retina, 
by the choroid coat, will not contain that of red 
light. 
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REVIEW. 

KlemetUa Drawing and Perapectiw. By Join 

*Clark.* Pttbtiahed tn '* Ciamiara'a Edueaiionat 

Courae.” 

Elementa of Drawinff and Painting in Water Cotora. 

Pnbliahed by thi aame Author, aa a Supplement 
to the above. 

No cksa of books is generalljr written in so yapid a 
style, ^d contain so little r^ly practical inforraa* 
tion, as those upon this subject. It is true that 
drawing is an art^ be learned only by labor, and 
after reiterated attempts; but surely something more 
than “the metaphysician’s rules, which only teach 
to name his tools,” might be found for the assist¬ 
ance of the tyro. His taste should, be directed to 
proper subjects, and his difficulties anticipated.— 
Although ^ mechanical operations mustibe ex¬ 
plained in detail, yet combined with them might be 
given the sound philosophical principles of harmony, 
of effect, and of proportion. In the two works now 
in our hhndi), every page xhowa that they were writ, 
ten by a man of r^ knowledge and taste.*The first 
is full of valuable matter, that some of our drawing 
masters would do well to study, and that no student 
should be an hour without; it will communicate 
more real information on the arts of drawing and 
* ]ier8pe>;j:ive than perhaps he may ever otherwise 
obtain. ** 

The other work, which is embellished with nu- 
merous colored plates, is in style and matter as 
admirable, and would enable any persons to perfect 
themselves in water^lor painting, in all its branches 
atid applications, without any other instructor : for, 
as the author says, “ he has been anxious to lav a 
foundation in the mind of the student by the expo¬ 
sition of sound principles of art.” The following 
extiact will, wc are sure, be read with pleasure 
by those who are not, as well as those who are 
artists 

“ Many conflicting opinions have prevailed, witl\ 
respect to the i>ropriety of introducing groups of 
human figures hi landscapes; hut the difference of 
the artists on this point lias nut led to any decision 
of tffe (question. 

“ It may be alleged, with some show of reason, 
that too many figures have a tendency to disturb 
the requisite*repose of a beautiful scene; but, on 
the other hand, the wont of figures most certainly 
tends to excite au idea of desertion, if not of deso¬ 
lation. 

“ A medium between these two extremes may, 
perliaps, be the most judicious and comforroable to 
good taste. Figures, for example, are natural and 
proper on a road; they are useftil os a scale*of 
measurement, to which to refer surrounding objects, 
as tall trees or lofty buildings; they conduce to the 
interest of particular scenery, and serve to cha¬ 
racterise it: and they may be made to communicate 
historical interest to a picture otherwise rich, as is 
well exemplified in some of the admirable and too- 
much neglected pieces of Wilson. Groups of fignrea 
may oftta be seen in the pictures of T^ers, Woa- 
vermans, Claude, and Cuyp, who seldom omitted to 
embellish their landscapes in this way with con¬ 
spicuous assemblages of figures. Chrade’s magnifi¬ 
cent and gorgeous edifices, indeed, would appear 
solitary and quite out of character witii tiie whole 
piece, had he omitted to introduce his holi^y groups 
of people, or a crowd of worshippers going to or re¬ 
turning from his temples. 


“ Supported by such authorities we may well 
consider figures an excellent adjunct for imparting 
richness and color to foregrounds, and as useful for 
detaching masses or distances, bearing always in 
mind, tl^ whatever figures are^introduced must ac¬ 
cord in ebaraster vrith the other parts of the piece. 

“ * Landscape,’ says a judicious author, quoted 
by Smithiu his L{fe qf Wilaon, ^ however dignified, 
however picturesque, is, unless animated by human 
figures, ^ from complete. The mind is soon satis¬ 
fied vrith the view of rock, of wood, and of vrater; 
but if the peasant, the shepherd, or the fishermen 
be seen, or ff, still more engaging, a group of figures 
be thrown into some ijnportant action, tiie heart as 
well as tiie imagination‘is affected, and a new sensa¬ 
tion of exquisite delight, and scarcely admitting of 
satiety, fills and dilates the bosom of those who,— 
either with the pen or pencil, combining the energy 
of human action with the swftil and romantic scenery 
of a wild, or with the softened features of a culti¬ 
vated country,—secure and have a claim to reputa¬ 
tion. The banditti of Salvator Rosa, the interest¬ 
ing groups And figures of Poussin, and the rustic 
aimpUci^ of Gainsborough, unite with the surround¬ 
ing views uf nature, in effecting on impression of 
the utmost power, and not otherwise procurable.’ 

Taste is not subject to fixed rules, but natural 
landscapes ore luminous, although artists of cele¬ 
brity have reduced the light to one-eighth of toe 
size of their subject; and a dark picture requires an 
excellent situation in which to be viewed, or much 
of its beauty will be lost. There is a cheerfulness 
associated with a landscape in light, which should 
lead the student to sustain this character in a piece, 
unless it be particularly desired to introduce subjects 
of a solemn character. Rembrandt is the oidy master 
who obtained celebrity in landscape by pointing 
artificially, and otherwise than nature dictated.— 
Claude, Poussin, Vernet, and Gainsborough, paiuted 
in the fields, and their representations are expansive 
breadths of light, and strikingly beautiful. 

“ After all, while artists have pursued their own , 
ideas, ana produced innumerable pictures of extra¬ 
ordinary talent for our gratifio.ation and instruction, 
tliose are most esteemed who sought not to dazzle, 
but— * 

*' * Mixed their tints. 

And called vn chaste simplicity.* " 

miscEZanies^ 

Preparation of Cauatic Po/esA.—If one part of 
carlgmatc of potash be dissolved in four parts of 
water, and the solution be boiled with slaked lime, 
the potash docs not lose tlie smallest quantity of 
qpttionicadd; it does not become caustic, even though 
lime be added to any extent, or however long the 
boiling may be continued. If, however, six parts of 
vrater be gradually added to the above mixture, it 
vrill be found, and without further boiling, that 
the potash loses its carbonic acid gradually; and that 
after the addition of the last portion of water, the 
potash is perfectly caustic. If the water be added at 
once the potash becomes very quickly caustic. 

This peculiarity is explmn^ by the fact, that con¬ 
centrated caustic pota^ takes carbonic acid from 
lime. This fact is re^ly proved by boiling pow¬ 
dered chalk with concentra^ potaah, entirely free 
from carbonic acid ; the solution added to mnrietic 
acid occasions brisk effervesce^. M. Leibigstates, 
that the carbonate of potash which is to be made 
caustic should be dissolved in at least ten parts of 
water.— Ann, de Chimie, 
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To makt Oitar of Take a very large 

eartbeo or stone jar, or a large clean wooden vessel. 
Fill it with the leaves of the dowers of roses, very 
well picked, and freed from all seeds and stalks^ 
pour upon them as much pure spring water as will 
cover them, and set the vessel in the sun in the 
morning at aun>rise, and let it stand till the evening, 
then take it into the house for the night; expose it 
in this manner for six or seven successive days, and 
nt ihe end of the third or fourth day, a number of 
particles of a fine yellow oily matter will float on the 
smiace, which, in two or three days more, vrill 
gather into a scam, which is the ottar of roses. 
This is taken up by some cotton tied to the end of 
a piece of sti^k, and squeexed with the linger and 
thumb into a small phial, which is immediately well 
stopped; and this is repeated for some successive 
evenings, or while any of this fine essential oil 
rises to the surface of the water. This oil is said 
to be sold at a guinea a drop in the East Indies. 
The monks of St. Mark’s Convent, at Florence, 
are laid to have made verj good ottar of rotes for 
about eight pounds sterling per ounce. 

Re^produetion of Statuary. French artist, M. 
Colas, has found the means of applying to sculp¬ 
ture a process which has much connection with M. 
Daguerre's invention. By this contrivance ‘the 
Veous of Milo, for instance, is identically re.pro. 
duced in all its dimensions, from the original size 
of the statue to the statuette of three feet, an inch, 
or even six lines; and, moreover, it may be done 
in marble, stone, ivory, wood, alabaster, &c. M. 
Colas’s process employs the hardest as well as the 
softest substances, and his copies of statues and 
bas-reliefs are so complete that the imperceptible 
alterations of the marble worn by time are exactly 
re-produced. 

Singular Experiments with Glass Tubes.—A 
most remarkable phenomenon is produced in glass 
tubes under certrin circumstances. When these 
are laid before a fire in a horizontal position, having 
I their extremities properly supported, ,*hey4cquire a 
rotatory motion around their axes, and also a pro¬ 
gressive motion towards the fire, even when their 
supports are ^ declining from the fire. When the 
progressive motion of the tubes towards the fire is 
stopped by any obstacle, their rotation still continues. 
When the tubes ore placed in a nearly upright posi* 
tion, bearing to the right hand, the motion will be 
from east to west, but if they lean to the left hand, 
the motion will be from west to^ east; and the 
nearer they are placed to the upright posture,^ the 
less will the motion be either way. If the tube be 
placed horizontally on a glaat plane, (the fragmant, 
for inatance, of coach-window glass,) inatead m' 
moving towards the fire, it will move from it, and 
about its axis, in a contrary direction to what it had 
done before; nay, it will recede from the fire, and 
move a little upwards, when the plane inclines to¬ 
wards the fire. These experiments succeed best 
with tubes about twenty or twenty-two inches long, 
which have in each end a pretty strong pin, fixed 
in cprk for their axes. 

InstantoHeous Lights.—The oxygenated, or chlo¬ 
rate matches, are first dipped in melted sulphur, 
and then tipp^ vrith a paste made of chlorate of 
potass, sulphur, and sugar, mixed with gum water, 
and colored with vermillion. Frankincense and 
camphor are sometimrii mixed with the composition, 
so that a fragrant odour is difi'used by the matches 


in burning. To obtain Ifght, a match is very lightly 
dipped in a bottle, containing a little asbestos, 
soaked in oil of vitriol. Luctfers consist of chips 
of wood, tipped with a paste of chlorate of j)otaHs, 
mixed with sulpburet of antimony, starch, and gum 
water. When a match is pinched between the folds 
of glass paper, and suddenly dfawn out, a light is 
instantly obtained. Prometheans consist of small 
rolls of waxed paper, in one end of which is a mi¬ 
nute quantity of vitriol, in a glass bulb, sealed up, 
and surrounded with chlorate of potass. When the 
end, thus prepared, is pressed so as to hreak the 
bulb, the vitriol comes in contact with the compo¬ 
sition, and produces light instantly. For cigar 
smokers, Prometheans are made wil^ touclT paper, 
this ignites from the composition, and glows without 
flame, like a slow match, and as the wind will not 
extiogqj,8h it, a dry cigar may oe readily lighted at it. 
Congreves have a small quantity of phosphorus 
mixed with the composition used for Lunifeu, which 
renders them liable to be inflamed with much leas 
friction. Robbing them against a wall, the sole of 
a shoe, o.' even a board will inflame them. 

Combustion without Flame.—Light a small green 
wax taper ; in a iiiinnte or two blow out the flame, 
and^the wick will continue red-hot for many hours, 
and if the taper were regularly and care^ly un¬ 
coiled, and the room kept free from currents of air, 
the wick would burn on in this way tilk thle whole 
taper was consumed. The same effect is not pro¬ 
duced when the color of the wax is red, on which 
account red wax tapers ore safer than green, for the 
latter, if left imperfectly e.'Ctinguished, may set fire 
to any object with which they are in contact.— Par¬ 
lour Magic. 

Imitative Wax Candles. —^Take equal parts of 
gum benzioa and resin mastic; put each into a 
separate vessel of glass or lead, add spirit of ^ne, 
and heat them gently till the reunous parts are dia- 
solvcd. Let each of the solutions remun awhile at 
rest, and then mix them. Before using this varnish, 
heat it to eighty or ninety degrees Fahrenheit; dip 
into it a candle from five to ten seconds, and dry it 
carefully. By this means, common candles may be 
made to resemble wax lights. > 

QUERIES. 

41—Hyacinth and,,Nardsius roots vtore rapidly la 
colored, tlixn iii while glasses. Query, the reasou. 

4X—tVhai Is the cause of parhelia, or mock suns, and 
paraseiena, or mock moons ? Seepage 104. 

43— Fainlmgs in imitation of me<zoUato are sometimes 
executed in lamp black and soap. M lut is Ifie proceu f 

44— Wbat is the best mode of killing insects lutrncled fur 
8i>ecimens ? Jnttcered otipage It. 

45— Does alcohol exut in any living vegetable ? Answered 
iM mge 72. 

40 —VVhy do the sun and fixed atan ihine by their own 
light, while the earth and planets by transmitted light only ? 
Answered onpage 72. 

47— Whatis the cause of elasticity 7 Atwwered on page 412- 

48— What is the the cause of attraction of cohesluur An¬ 
swered on page 72- 

49— What Is the reason that the gold Itof, through whlen 
an elcRtncaJ shock is passed, becomes embedded in the glass 
between which it is placed ? Answered on page12. 

50— By photogenic drawing can any of the primitive colors 
be obtained b^des the violet ? Answered onpagil2. 

Sl^What Is the composition of the narmorstum cement, 
at used by deutists ? Answered on page12. 

52— Where are the clouds when tue air is clear ? An¬ 
swered on page 72. 

53— Why does the wind come in gusts F Answered ass 
page 72. 

54— Can fbbaa be said to breathe ? Answered on page 7& 

55— Whatsis the reason that a man weight heavier before 
Imiier than after? [Uia anerror to suppose he does.—1 £d.] 




Notrino caa mnrk more fordblf the power and 
Kalae of the preaent inductive mode of philosophy, 
comparM to the puerile and iwlogical pursuits and 
opinions of the predecessors of Bacon, than the 
onlooked.fw results which modem scienoe have 
fhmished. The abridgment of human misery—the 
rapid spitad of communication and inteUigenee— 
and the vast additions to the happiness and well¬ 
being of society, which science in the last few years, 
has produced. iriU show how powerful la kneiriedge 
when well Erected. In former times disooveries 
were few, and the result of accident alotie. Now, 
every year yields np something valuable; something 
prodnoed by a prevtona train of research, resaonlog, 
and esperlment* Bach acience does in ita turn con¬ 
tribute its quota of maohlnee, or of new and before 
nntbought-of combinatlMS of oiganie matter. Hht- 
nest bow meehaniot and hydros^tiioa have hem 
csllad into eiereise in the stsiun engine, in looomo- 
tloo, and in manpfietarlng madiines. Chraistry 
has yielded ns gas for our streets, and a thousand 
other nswvproduota. Even U^t, as we have seen, 
has bemi made an artiet ilte most intiietable 
•ofances, sod even the ^^parendy moet insigxdfioBat 


experiments, have become in the hands of genial 
of great importance to mankind. 

inese thoughts have been foroed upon ns by two 
new machines, the one by Professor Iviieetstone, to 
ring a bell, signal, many miles off; and the odier 
^vented by Hr. Palmer, the optician, of Nawnte 
Street. Ilieae ingenioas machines are desoribed ae 
foUowa 

TELEGRAPHIC ALARUM. 

In telcgrap) io commanicatlons It to, of oonrie, 
ftrst necessary to engage the attention of the per- 
eons employ^ at distant stations, dmt tiiey may 
elrher take down, or transmit forward, the algnato 
made by the inatnunent itself. TItto to often at¬ 
tended considerable dHBcolty, and requlrea that 
dM looker-ont should be eonatantly at bto post of 
obaervation. To remedy the inconvenience, end to 
render hto elcetriesl telegrapb completely tfeotive, 
Pro fe ssor Wbeatatoae has a^pted a common dee- 
tro-nifiMtie experiment to ring a bell at any dis¬ 
tance, even one hundred milee off, and that without 
an Inatantto delay. The oontiivance wQl be mtdsr- * 
stood by the enoexed ei^viog. , 
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laOtt centre iniU \>e teen & horsc'shoe sha^ 
piece of soft iron, with its poles upwards, and having 
coiled round it a mass of covered bell wire, the 
eo^ of wMeh are terminated bj two mercor; cups 
Above this borse-sboe is seen a square pieces iron, 
hung from a bell crank, the oUier end of which 
communicates with the'hunmer of a bell, or alarum. 
On the other side of the engraving ia seen a small 
galvanic batteiy, with two wires passing from it to 
the mercury cups of the apparatus. When the 
battery is in action, and connected with the mercnry 
cups, a stream of the electric flnid will, of course, 
pass along the coiled wire, and make the soft bent 
iron l&r within a temporary magnet. As snch it 
draws down the wei^t above it. (This is sus¬ 
pended about a quarter of an inch higher than the 
poles of a tempdrary magnet.) In doing so the 
crank is acted upon, and eornmnnicatea the motion 
to the hammer which strikea the bell-^r if a running 
alarum be wanted, it would, by the same means, 
loosen the spring connected with it. When the 
connection with the battery is broken, the horse-shoe 
ceases to be a magnet, and therefore it no lotger 
attracts the weight above: this, therefore, is pulled 
back to its former station by the spring seen under 
the bell hammer. 

Tlie success of this experiment in a room is 
obvious, but when the batt^ and magnet are aepa- 
rated by many miles distance, it appeared not so 
certaia, and upon experiment it was found that a 
temporary magnet co^d not be made, if the electric 
fluid had to pass so long a space. At the same time 
it was proved, that although it would not make a 
magnet so far oif, yet that it would affect a magnet 
already made. Ilius, means were afforded by science 
of overcoming what otherwise would have been an 
• insurmountable difficulty. Professor Wheatstone 
contrived to affect a dipping needle by twisting 
round it the wire conveying the stream of electricity. 
The magnet thus act^ upon and which was ba¬ 
lanced horizontally before, dipped one of its ends, 
and in doing so carried down toe ends of two wires 
connecting toe machine with a battery placed as in 
first flgnre dose to it; and thus q. galvanic 
battery at l^ondon instantaneously puts in action 
another at Bristol, only by means of two covered 
wires carried from the one place to the other. 

i^o/e.>-To conley toe elrotric fluid to great dis¬ 
tances, for example as required in toe Electrical 
Telegraph, common thick ImU wires are coated with 
Indian rubber varnish: then tied together, and in¬ 
closed in a small iron pipe, ^ua pipe has then 
poured into it a rednoos eem«it; tops the wires 
are inmfnted, and covered with a mab»ial imper-i. 
vions to water, not Uable to injury by frost, and 
little affected evmi by time. 


PALMER’S PNEUMATIC FILTERER. 

This ingenious and useful machine depends for 
Its action upon the weight of the atmosphere, and 
is a modiflcation of the well-known experiment of 
Altering mercury by pladng it in aenp with a porous 
bottom, on the top <n an open air pomp receiver. 
The dr beuf edisosted from baeeto and the mer¬ 
cury pressed by the sir shove, percolates through 
the porous bo^ in vriiich it ia placed, and is can^t 
in a cup put within the recdver.t' 

In Mr. Felmer’s filterer there are two vetsds 
soldered, or otherwise fiutened air-tightly upon each 
* other, in the manner the nsod cof^ pot and 
^struno*. The upper ves^ hae the bottom of 


pierced with fine holes, anS upon this is placed ■ 
sieve fitting dose to the sidls, and made of a metal¬ 
lic ring, with a piece of muslin tied over it. Hie lower 
vessel has a nozzle or tap to draw off the filtered 
coffee, and on toe upper part a small exhausting 
syringe la screwed. The t^k coffee being placed in 
the upper vessel, and the dr in*the lower one being 
drawn off by the syringe, the finer parts of the coffee 
are forced through the muslin and holes of the falsa 
bottoms, becoming beautifully dear, and fit for 
immedu^ use. ' 

It takes about two minutes to filter a pint. Hie 
beverage may also be made with cold water as with * 
hot, but as cold coffee is not very agreeable, toe 
machines are furnished with a lamp beneath to heat it 
after filtering, but previous to this heating,* or 
indeed to its being drawn off, it must %e evident 
that the exhausting syringe should be removed, and 
the hole upon which it fastens left open. 

Htis filtering machine is equally applicable to the 
purificatfon of water, wines, mineral solutions, Ac., 
as it may be made of any sise, form, and material; 
and by it are avoided all the waste, annoyance, 
uncer^nty and dirt, to which even the best stones, 
bags, and {taper filters are necessarily subject. 
Thus a long known and long disregarded pneumatic 
experiment has suggested a highly useful, cleanly 
and philosophical instrument. 

While upon the subject of filtereVi we may mention 
one which has been somewhat advertis^ 
which is as inefficient and woithlcM, as MK Fhl. 
mer’s is valuable. The inventor is, we believe, a 
resident of Leeds, and has taken out a patent for it, 
under the name of 

HEART’S PATENT FILTERER. 

This consists of a perfectly cylindrical vessel, of 
copper or tin, about a foot high, and three inches 
in diameter. Within this is placed on air-tight 
collar, with a perforated bottom, and a very strong|. 
handle in toe middle of it, so far distant, that when 
toe air-tight collar, or piston, is at the bottom of 
the vessel, toe handle toall be at the top. In this 
position, erode boiling coffee is to be put in. The 
whole machine to be put on the floor, and the han¬ 
dle by main strength pulled up—when it reaches 
near toe top the finer parts of toe coffee will bave^ 
paaaed through the perforated bottom of the piston, 
and ready for nse. 

Some pecnliarities here will strike the mvst ineu- 
rioos. A machine containing a scalding and steaining 
liquid is to be held on the ground between the feet: 
certainly not very pleasant for a lady, nor very 
preservative to her dreas. Tlien to pnll up the 
handle (as toe dr cannot penetrate below tffe piston) 
would r^uire a force equal to the wdght of the 
^itmosphcK, or 15 lbs. to the square inch, and in a 
piston O-inches diameter, as ^ this filterer, toe 
tractive force required would be 106 lbs., a tolera¬ 
ble weight for even a strong man to lift, taking no 
account of the scalding steam all this time. When 
the piston sboold have been pulled to the top, unless 
the utmost care be taken, t^ coffee grounds would 
be scattered with considerable force over the apart, 
ment; added to which the least dent or brnito in 
toe vrasel render it immediately useless; and*'as 
the tractive force requisite to draw up the handle 
increases so amazingly at every enlargemmt of the 
instmment, it is necrasarily inapplimfole even under 
the most fovoreble drcumstancea to any bat tiM 
most trivial pnrpoaes. 
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^ ON CASEUM AND MILK. 

Tvro thoiuand five boftdred p«rtg (gnmmet) of 
the curd of new cheese, ss sold in the market, were 
heated to 212^. For some time it contract ud 
%ecsame a glutinous elutic mass, swimming in much 
serum. Being washed in boiling water, to remora 
the acid serum, and dried, it weighed 469 parti. 
It was a compodad of caseum, with acetic and lactic 
acids : being dirided, put into suffident water, with 
125 parts of crystalliz^ bicarbonate of potassa, and 
hedt^, it dissolved with effervescence, producing a 
muail^^ous liquor, distinctlj reddening litmus 
paMr. Being |vaporated caretolljr, with continual 
agitation, it a soft portion, which, as it cooled* 
acquired consistency, was drgwn out between the 
liners into thin p<^ons, and these dried in the air 
upon a sievif weighed 300 parts. Thissoluh/e eattutH 
is a cnrcaseate of potassa, contqjning still butter 
and salts. It resembles isinglass, is of a yellow 
white color, translucent, and of a stole taste. It is 
perfectly soluble in hot or cold water, producing a 
fluid rendered milky by the presence of butter. 

In this impure state tlie substance is easily pre> 
parech Instead of the bicarbonate, tbe carbonate of 
potass, or soda of commerce, may boused. The 
following are hints for its application. Like gelatine 
it may be preserved without afly alteration for any 
leni^th of time, and may be obtained in enprmous 
quantities, if requited. Associated in various ways 
with food, it must prove of tbe greatest importance 
on ndftd vessels for long voyages. Its aqueous 
solution, sugared and flavored with a little lemon 
peel, makes an agreeable and nourishing drink for 
invalids. It is a powerful cement; its solution 
evaporated on glass or porcelain cannot be removed 
without injury to tiie vessels; its hot concentrated 
solution has been applied, with great success, to 
join glass, porcelain, wood, and stone. The same 
solution forms a brilliant varnish, being applied to 
roper it makes labels, which, when moistened and 
attached, adhere with great force, &c. It is, also, 
a certain antidote in poison by tbe metallic salts. 

To purify the above dissolve it in boiling water, 
which put in a funnel, the aperture of which is 
closed, and left until a layer of cream has collected 
on the surface. After removing this a little sulphuric 
|cid is to be added, which will form a clot of sul* 
)>hBte of caseum. This is to be well washed, and 
then heated in water, with jnst enough carbonate of 
potass to dissolve it. The mucilaginous liquor 
formed is, while hot, to be myed with its volume 
of alcohol. It is necessary that no deposit form at 
the moment; it should occur only at tbe end of 
twenty^fonr hours, and will include the butter, the 
sulphate potass, and part of the caseum. All 
is to be placed on a cloth, and a clear transparent 
liquid will pass, which evaporated to dryness, leaves J 
coMum pure. When thus obtiuned it resembles gum 
arable .—de Chimie. 


IMPROVED MILK. 

BssiSBa caseum and batter, milk contains salts, 
which are not particularly desirable. M. Braconud 
took 4'4 pints of milk, heated it to 113 Fahrenheit, 
gradually added dilate muriatic acid, and agitated 
the whole. The curd formed contused the caaeum 
and batter, and being separated from the whey vraa 
gradaally mixed with seventy-seven grains of crys¬ 
tallised subcarbonate of sods, reduced to powder 
and warmed—DO water wag added, bat the whole 
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gradaally dlseolved. It Had tiie vreak addity of 
recent inilk, and formed about one-fl^ of its Wk 
of cream. If formed up to its first bulk with water 
and a llttie sugar, it forms a milk more agreeable 
than the origi^, or ft may be flavored, £e., and 
used as cream. If it be heated with stoat its weight 
of sugar it becomes remarkably fluid, and forms a 
perf^y homogeneous syrup of milk, whidi will 
keep for any leugtii of time, and which by the mere 
addition of a sufficient quantity of vrater forms a 
perfectly white homogeneous opaque liquid, which 
is in every respect Uke sugared milk of sd^rior 
quality. Caref^y evaporated, (but not beyond a 
certain limit, or the batter would separate,) i^igave 
vrhen cold a soft confection, which for a twelve¬ 
month in a loosely-stopptd bottle, underwent no 
chan^. Hus when exposed in wall portions to 
the ur vras rendered quite dry, ana could then be 
crushed, and kept for any len^ of time without 
change, being always reconvertible into useftil states 
by tto addition of water.—Anw. de Chimie. 


« THE ECCALEOBION. 

Thb Eccaleobion, or ''life-giving machine,*’ forms 
the subject of an exhibition in Pall Mall, which, 
catering for our readers* information, we went the 
other day to inspect. We were highly delighted, 
not with the machine itself, for this possesses but 
uttlc novelty, it being merely a cabinet of manv 
divisions, fronted with wire and heated with hot 
water, conveyed in pipes ; but with the intelligence 
and kindness of tlie proprietor, and with the won¬ 
derful process of incubation, or rather egg-hatching, 
so clearly displayed before the eyes of the visitor. 

Here were eggs, tmiisparcntaiid fresh, next M'lni- 
opaque with Hie and incipient animation ; furlhei' 
forwards chickens breaking through the walls of the 
shell, which had before inclosed them—some wet 
and weak, others, with bright eyes, and already 
vigorous. It was indeed a curious sight, thus co 
see at once, every gradation, from the newly-laid 
egg, to the perfect chicken rising from it, having 
passed through the most wonderful changes, and 
become a ^rfectly-formcd and animated creatui^ 
within the short space of three weeks. 

Upon tbe table of the apartment is a good mi¬ 
croscope, and eggs which have been broken at 
various periods, to show the aelbeessive changes 
which take place day by day. 

In an impregnated egg previous to the commence¬ 
ment of incubation, a small spot is discernable upon 
the yolk, composed, apparently, of a membraneoos 
Boc, or bag, .containing a fluid matter, in which 
iwims the emoryo of toe future chick, and seem¬ 
ingly connected with other vesicles, around it. The 
requisite warmth, (which is about 99°,) being ap- 
; after 12 hours tbe head may be discerned. 

On the 2nd day—The eyes, brain, spine, and 
wings appear. 

3rd ^y—The heart and its pulsation are visible, 

4th day—The various parta assume a more defi¬ 
nite shape. 

5th day—The liver and the circulation of the 
blood are evident. 

6to day—Tbe lungs and atomach are distingnish- 
able. 

7to day-The intestinee, vmne, and upper man¬ 
dible become visible^ 

8th day—Tbe beak for tto first time opens, and 
flesh is first formed. 

9to day—The riba and gall bladder are perc^tible- 
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10th day-^’nie first TolQntsry motion of the chick 
is seen. 

11th dayo-Tbe skull becomes cartilaginoas, and 
feathers are erident. 

12th day->-Tbe eyes and riba become perfected. 

13th day—The spleeo takes its proper position in 
the stomach. 

14th day—‘The lungs become indosed within the 
breast 

15th, I6tb, and 17th days-^Doring these days, 
the infinity of phenomenon in this wonderful piece 
of vital mechanism elaborate it into more perfect 
form. 

Oi\.the 18th day—outward and audible reign 
of developed life is apparent, by the faint piping of 
the cluck, being for the first time heard; afterwards 
on the 19th, 20th, and 2lBt days, it continually 
increases in size and strength, the yolk, hitherto 
without the body, becomes drawn up within It; then 
with uncommon power, for so small and frail a 
being, it liberates itself from its prison, in a peculiar 
manner, by repeated efforts made with its bill, 
seconded by muscular exertion with its limbs ^ and 
emerges into a new existence. Tlie chicken atethe 
time it breaks from the shell is heavier than the whole 
egg was at first. 

Hm proprietor, in an extremely valuable pam> 
phlet which he has published, states, that bis 
machine is capable of hatching more than 100 eggs 
per day, at a cost of a farthing each, that poultry* 
thus raised might be sold cheaper than butchers’ 
meat,” why, ^erefore, he says, should England 
import from foreign countries us much as 20 tons of 
poultry per week, and 70 millions of eggs per year 
from France, when both may be liad cheaper and 
better at our own door ?” as by the adoption of his 
simple, but effective machine toey would soon be¬ 
come, notwithstanding the failures which have attend¬ 
ed former attempts at artificial incubation. We hope 
that all who are interested in witnessing the won¬ 
derful process, and who are not? will inspect the 
Eccaleobion for themselves, not merely with a view 
to personal gratification, but to assist by their 
testimony and encouragement what we have no 
hesitation in saying might be made a source of private 
aoH national wealth. 

Such U fbe exhibition of the Eccaleobion, such 
the interesting nature of the phenomena displayed 
by its sgency-^phonomena, so magnificent and as¬ 
tounding—so pregnant with wonders—as to fill with 
admiration the profoundest philosopher, and the 
least contemplative of the human race; nor is it 
posaible, that the most unintelligent Christian can 
survey them with indifference, or hi^ reflections 
thereon not lead him ^ 

** Through Nslure, up to Nstara’i God.** 


ON GRAFTING TREES, Ac. 

GEAmMO is on art in which great improvement 
has been made of late years, utd we are indebted to 
it fbr some of the rarest botanical delicacies we 
posMs. It is the principal means resorted to for 
the improvement in quality of our firuits. The pro¬ 
cess is simple: it consists in securing a branch, or 
srion, of a toperior plant in juzta-pMition with a 
stock of ah inferior nature, in such a manner, that 
in growing, they shall unite and form one plant. 
But it is to be remembered that this operation must 
be confined to inch as belong to one genus. The 
ancients, indeed, in their ettechment to toe new 
discovery, axtertained the enthusiastic idea that the 


operation might be perfonped indiscriminately; but 
experience proves how little they vrere informed 
upon the ertoject. ^ 

There are a few things necessary to he impressed 
upon the mind before proceeding with the operation, 
In the first place no success, I believe, his 'ever 
attended the attempt to graft endogmons plants, in 
consequence of the inadequate development of the 
essen^ organs. When two pIAits are selected 
bearing some anatomical and physiulopcal similarity 
-—such, for instance, as the shape, structure, |md 
magnitude of the vessels, (which is only to be 
found in plants of the same family,) connected <rith 
a correspondence in time of the risii g of the sap; 
aad the size and strength of the respective plants 
being somewhat of a parallel—the scion is applied 
to the stock in such a manner that the vessels ofHhe 
liber, or inner bark, of the two plants siiall imme¬ 
diately corres)>ondiwith each other; for it is exclu¬ 
sively by the union of these that toe object is accom¬ 
plished, and the two plants made one. 

Some of your London readers may not be awaro 
that the fruit is not changed in its nature by grafting; 
the graft and the stock invariably producing their 
own kind. The reason of this is, that, though the 
sap, after it has ascended the stock into the graft is 
the same, it is different in its return. The sap of 
each being elaborated by their respective leaves; 
and its aonversion into cambium being arcompliehed, 
each supplies nourishment to its particular kind. 

With respect to the manner of fastening tlm .graft 
it should be Imund round with as soft a ligature as 
can be pro<!ured, care being taken to prevent any 
extravasation of the cambium, by the application of a 
composition uf (‘uw-dung and clay. The period for 
the operation is either in the sprinif, while the sap 
is in full flow; or in tlie autumn, for its ascent in tlie 
subst'tjucnt spring. t. a. p. o. 

Note. — Our correspondent has used the word 
cambium ” with some licence. The substance 
called cambium is quite distinct from the sap, aiuk 
is a morbid gelatinous exudation from the alburnum, 
or new wood, and the liber, or inner bark, given 
out in particular < ircumstances, the same os lymph 
from an animal wound—in the above is meant 
merely the ilei^ccndiiig sap. The sap in its upward 
flow is loaded with various salts and gases—in its 
passage it proilui%s certain vcgetal>le secretioDS, aa( 
resin, oil, sugar, Ac.—in the leaves it receives more 
carbon—in its descent becomes deposited as woody 
fibre.— Ed. s 

—--S..^ 

VEGETABLE SKELETONS. 

DIRSCTIONS KOE PROnuClNG SKBLETONS OP THE 

LEAVES, CALYCRS, AND 8BKO VBSSBtS, OE 
OTRBE PARTS, OP PLANTS. 

^aocDER on open-topped earthen pan, holding a 
gallon qr more, and put into it a guanlUtf of leaves, 
seed-vessels, Ac., sdected according to the subse¬ 
quent directions ; and pour upon them a sufficiency 
of boiling soft water to cover them. 'Hiis done, 
place the pan upon the tiles of the roof of the house, 
or in any other place exposed to the warmth of a 
summer’s sun, and the vicissitades of the weather. 
Stir the leaves occasionally, (say, once or twt(« a 
week,) and carefully, but never change the water. 
The putoefactive termentation will now soon ensue: 
and, in about six weeks or two months, according 
to the nature of the snbjrcts, many of the specimens 
will be completely macerated : and will require no 
other attention than holding them singly under tos 
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tap of the watef-tab, or Pome other imall foreii^ 
etr^m of water; which fill waah awaj all the other 
ikin and* green fleshy matter. If this matter does 
not come ofi* readily when assisted a little with the 
ymnab ud Anger, or a small knife, the leaves must 
be soHilced for a longer time. Those of the leaves 
which seem liable to break during the washing of 
them may be preserved from trying by placing 
them upon a littlS piece of board, and holding them 
np by ^e thumb and Anger, and, should a little of 
the green fleshy matter remain fixed between the 
interstices of the skeleton le^, it may easily be 
remised by striking the Utf perpendicularly with a 
clothes bn^. * 

They will now otUy re^re bleacMtHf. This muf 
be done very effectually by placing them in a band* 
box,*with aJittle sulphur burning in a small vessel 
beside or nnuer them. The moet snre way, however, 
of bleaching objecti of this natute is to Immerse 
them, for a few mirmtes, in dilute chloride of lime, 
or chloride of soda. 

The reason of the process of macerating directed 
mil be readily understood by the chemist, who 
knows that the degree of success in the preparation 
of all anatomical subjects depends entir^ upon the 
degree of putrefactive fermentation which takes 
place. Everything, then, whigb increases this fer¬ 
mentation, hastens the object; it will instantly be 
seen, therefore, why the proper time is durifig the 
summer months; and this is, also, the only time 
whcrf*HBCimens can be procured. It will be evident, 
also, why the water must not be changed; and why 
a quantity must be done at once, llie object in 
putting boiling water, in the first inahmce, is to 
destroy vitality, to soften, in some degree, the 
texture of the outer coating. Metallic vessels, 
especially iron ones, are very unfit to immerse any 
anatOTni«^ preparations in, as they communicate to 
the objects the dark browu stain of oxide of iron, 
which nothing afterwards will remove. 

* Choice (if eubjeete. —Such are to be chosen as are 
of a fibrous woody texture; and these are to be 
gathered at that time of the year when the internal 
woody fibre is sufficiently hard, (as about June or 
July:) though. In the case of leaves, those of ivy 
aud holly, may be taken all the year; and seed- 
vessels may be taken a little before the seed is ripe. 
In making your selection, carefully avoid all which 
are of a resinous nature, as attention to these will 
be but thrown away; thui the leaves of the fir tribe, 
the camplfiir tree, the laurel, tjje bay, and of most 
of the evergreen shrubs and trees, are inapplicable. 
This advice will apply, with still stronger force, to 
the astringent kinds; it is in vain to try the leaves 
of the oak,«cbesnut, maple, elm, willow, hornbeam, 
sycamore, tea, buckthorn, walnut, hasel, and many 
others; as the leaves of all these contain much 
tannin, which not only renders them impeririubte, 
but, by contaminating the water, prevents the 
decomporition of the other leaves undu maceration 
vrith them. 

Proper and eaty eubjecie. —Leaves of the white 
poplar, block poplar. Lombardy poplar, apricot, 
apple, orange, lemon, box, ivy, holly, many of the 
exotic passion flowers; MagnoUa glauca, scuminata, 
and ttbers; lime tree, tulip tree. Calyces of Mo- 
luceella Icvis, which are, when prepared, very 
beautifiU; also tiie calyces and seed-vessels of Nican- 
dra physalodes, of the winter cherry, (Physalis 
Alkekengi,) of henbane (Hyoscyamus niger;) of all 
ttie campanulas, particularly Campanula Media, 
(Cauterbury bell,) C. Rotundifolin (the harebell,) 


C. Trachelium; the larger mallows, the tree 
mallow, (Lavateraarborea,) horehound, (Marrubium 
album;) Erynginm Andersoni, alpinum, campestre, 
and maritimum; Medicago folcata a^ uborea; 
Stachys sylvatica, oeveral of the nettles, Galeopsis 
Ladanum, Dietamnus albus, Phlomis fructicosa, 
Datura Stramonium, Atropa i>elIadona, the scutel- 
larias, and the caps^es of all the species of poppy. 
To these may be added the stalks of cabbage, mdirii, 
flax, hemp, and stinging nettles; the tuber of the 
tmaip; the involucres of Astrantia major and Aus- 
triaea, and of the Hydrangea hortensis and heilmcea. 


ON SACCHARIZINO THE FECULA 
POTATOES. 

AT M. DOBRONFAUT. 

[Bead before the Boyal Society q^JgrieuUura) 

Tbs author commences his memoir by considering 
the very great utility of combinbig manufectures 
with agric^ture, at least within certain limits. He 
thinks that, in carrying on tiie manufacture of sugar 
from beets on the Urge scale, where the great residue 
is eolployed merely for feeding of cattle, it would be 
advantageous to make a more valuable use of it, 
even if the quantity of sugar imported from the 
colonies should, in consequence, experience a con¬ 
siderable diminution; and, also, that the manufactory 
of starch, the extraction of fecula from potatoes, of 
oil from seeds, and the manufacture of beer, are 
arts which the intelligent cultivator of the soil ought 
to practise, as they may all be conducted at a very 
trifling expense. 

Passing on to the process of distilliog from the 
fecula of potatoes, he brings forward a series of 
experiments; by which he proves, that the operation 
well known in distillei ies by the name of maceralton, 
or steeping, is the most important, as it conduces to 
sacebarize ^e barley. Wishing to ascertain exactly 
tlie action which is exercised on other vegetable • 
matters, in the state of fecula, when treated by 
maceration, be mixed 500 grammes of the ferula of 
potatoes with an equal weight of cold water; to 
which be gradually added 5500 more of boiling 
water f whai the whole mass formed a very homogex 
neous paste, at the temperature of 500 of Reaumur— 
1248 of Fahrenheit. In this state he added to it 
150 grammes of ground barley-mal(, and stirred the 
whole well together for some minutes, in order to 
mix it thoroughly : he then left it at rest, in a stove 
heated to 508 Reaumur. After some time, the 
mass, which was at first solid and thick, was com¬ 
pletely liquified, its taste changed, and it bad become 
saccharine; db being submitted to the alcoholio 
fifrmentation, with a little ale-yeost, previously 
added, it yirided on distillation 38 centimetres of 
excellent brandy, at 19s. M. Dubrunfeut, thug 
decidedly ascertained the propcity possessed by the 
malted-^ley, of rendering tire fecula fluid, and 
sacchariite, in the space of an hour. 

Still, vrith a view of applying these principles in 
rural economy, the author extended his researches 
to the more simple and least expensive methods of 
employing them; and, in the end, he effected the 
■eparatiou of the fecula from potatoes, in a mors 
convenient manner. The potatoes being rasped or 
grated very flue, 400 grammes of the palp are thrown 
into a brewing-tub with a double bottom) and, 
whilst the workmen Itir and agitate it with rakes as 
much sa possible, boiling water is poured upon it, 
and all the fecula is then converted into a paste. 
Twenty kil^ogrammes of Jinuly ground mutt are 
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Chen added, and a small qnantitj of short irheaten 
straw may also be added with adrantage. 'Die 
whole becomes floid and saccbarioe in the space of 

two hours. 

The liquid is now drawn off, as in brewing, wd 
conveyed to the fermenting tub; the remaining 
mass of pulp is then left to drain for some time, 
when a fresh quantity of water at 50° of Reaumur 
is added, and the whole agitated as before. The 
liquor is then drawn off, and the pnlp submitted to 
the action of a cylindrical press. In this manner 
the greatest quantity of fermentable matter is ex¬ 
tracted from the potatoes; the liquid is not accom- 
paoiec^ with any deposit injurious to the distillation; 
and fifty-four litres of brandy, at lO** of an ex¬ 
cellent taste, may be drawn off from it. The 
residium may be ^ten by animals. Hie experiment 
proves, that by means of this change in the process, 
the product of brandy is greater, and it possesses a 
more agreeable flavor than when the potatoes are 
reduced to pulp by means of steam and agitation. 

The matter introduced into the alembic is perfectly 
fluid; and therefore presents no difficulty in distill¬ 
ing it: the manipulations are not more expensive, 
nor more complicated; aod they may be effected by 
the common apparatus, which is a very great ad- 
vantage. 

M. Dubrunfaut does not confine liis researches 
merely to the best mode of saccbariziiig the feculr. 
of potatoes ; but he wishes to apply them to Tarious 
Other arts; that of brewing has nut escaped bis 
Investigation. After having treated the fecula as 
before stated he added hops to it, and concentrated 
the whole to 6 of the crometer; he then submitted 
the liquor to fermentation; which, when terminated, 
a most agreeable and vinous odour exlialed from it: 
after some days, it was put into bottles, when it 
terminated well, and greatly resembled Paris beer. 
By fermenting the liquid without the addition of 
.ihopa, and substituting the honey of Brittany in 
pl^ of them, he obtained a beer which had the 
taste and all the quality of the beer of Louvaine. 
But it is now particularly in the manufacturing of 
an economical beer, which is so useful to the nume- 
reuB class of workmen employed in agriculture, that 
this invention is most valuable; for the potatoes and 
the barley used in this manufacture may be obtained 
everywhere; the) are neither dear nor unwholesome; 
and it is not requisite to *makc a perfect beer of 
them, but merely to produce a light and refreshing 
drink which neither requires boiling nor concentra¬ 
tions. In order to do this, the liquid produced by 
the maceration may be diluted with a quantity of 
water, which may vary according to'^the alcoholic 
strength we wish to give to the liquor; and whicA 
may then be fermented with a little yeast, or even 
with baker's leaven. 

TERMS AND MATERIALS OF ART. 

(Baumedfrom pag« IS) 

Brtadth qflAght. —That part of a picture most 
brilliantly colored, or where the greatest portion of 
lig^t is seen to foil. In bistoricsl pictores the 
greatest breadth of light should fall upon the chief 
characters. We see this particularly in *‘W«t's 
Death on the Pale Horse,” ” Martin's Belsbaxsar's 
Feast,” Cartoon of St. Paul Preaching at 

Atheu,” &c., so that the eye is bound not merely 
by perspective but light to rest upon a particular 
part of tile picture. 

Suiordmate Lighit. — Portions of the picture 
colored more or less brilliantly in different tmrta 


fh)m the breadth of lighf, as wheh a moonlit 
landscape, besides the breadfh of light reflected 
the lake, is also reflected from a cascade or a rivulet. 

Catchn^ edges or small parts of 

objects touched with brilliant colors, to hrijfg (hem 
out in relief, such as the moonlight-edged cloud so 
prettily described in Milton’s Comus 

Wu I dMSired > or did s Mb^ cloud, 

Turn forth her eUver lining vn*ihe night. 

R^eeted lAghU .—Idghts which fall on the shaded 
sides of objects, by being reflected from water or 
the like. It also signifiea the increased brilli^cy 
and change of color given by a particular luminous 
object; thus in a sunset view, ftte clouds and 
particular objects will become tinged with a color 
not natural to them. The rainbow too is a reflected 
light. , * 

Cor^icting Lightt .—Are seen when an object is 
illumined by two lights at once, as of the sun and a 
conflagratipu,SDdatorch-bearing^roce88ionbyrooon- 
li^t. Conflicting lights are extremely difficult for 
the painter to manage, on account chiefly of the 
shadows ; he is, ther^ore, apt to make one intense, 
and to take his breadth of light from that, and to 
subdue the other, by placing it at a distance or in a 
gloomy pert of the pirture, that in the latter ctun 
contrast may add tr its effect. In most of tlie 
pictures of ” The Nativity,” ” The Adoration of 
the Shepherds,” &c., there are-conflicting lights: 
the divine emanation from the head of the infant 
Saviour, and the diffused light of the rising sr S',‘'and 
there is often great skill manifested that these lights 
do not interfere with each other. 

Half Tint .—Is the medium between light and 
shade. r 

7Yn/.—Every gradation of color, from its most 
peifeet or intense state till it imperceptibly passes 
into white. 

Lncal Tint .—The color of any object in a picture, 
when nothing interferes to affect its brightness. 
The terms, tint, half tint, and local tint, ai'e 
more commonly applied to water-color drawings, 
tlian to those in oil, because in the latter, white is 
added to produce the requisite color; in the other 
process, the color of the paper lends its aid, as the 
colors are only wuhe$ and the paper assists in pro¬ 
ducing the reqnisiie tint; thus, in water-color drawing 
it is usual to direct that such and such color should 
be wathed in. 

Neutral TVnfi.—Grey is termed, by way of emi¬ 
nence, the neutral (int, being the mean between 
black and white. It is made by mixing together a 
transparent red, blue, and yellow; or else either 
two of the secondary colqrs, such as orange and 
green, purple and green, &c. • 

Mate.—K, large proportionate qnanti^ of anything 
in a picture, whether of light, shade, or objects— 
as a mass of sunshine, a mass of trees, a mass of 
architwtore, a moss of warm and cold colors, &o. 

fFarm Colon .—^Those in which red or yell<w 
tints appear. 

Cold Cohn .—^Tboae in whidi blue or green j^re- 
dominate. 

Shade .—part opposed to the light. 

8kadow,~^lM the ob^ration of light by an inter¬ 
posing object. Shade aod shadow are by no meant 
to be confounded. In a dungeon, all is in shade, 
but there may be no riiadow—a bandit may lurk in 
the shade and be careful to cast no shadow; it 
is in tho brightness of the day when shadows are 
most conspicuous, in the sluule of uight they ore 
lo*f in gloo'- 
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^eepinf.-^ln dnw|pg, It the preeerTBtio& of 
reqoifite Ivht end ehade, according to dittanee. 

Jfite.—By thia it meant tn^ compoood color 
^diluted, 

J^enNony.—IW pecolitr arrangement of linea, 
lights, shade, and color, which th^ be most eoa> 
ducive to beauty of effect. 

.^^bc/.-*<-The ^fluence produced on obeerrers, by 
the result of the combination of subjecta and eiecuHon 
in a picture. 

7W.—The general effect or appearance of tike 
coldting, at influenced by warm or cold colort. 

SpoUituu.--^ part or parte, either of light or rf 
dark, too contpicuoua to agree with the aituation in 
the scene. The correction of such apottinesa ia 
necAsary ti^ the preservation of keeping. 

Con/rust.—'Opposition of any two things 'at to 
character, whether it be in linea* lighte, ^ade. or 
color, ihie due management of contras^ ia worthy 
of the artiat’a moat attentive study, and a capability 
of producing harmoniout contrast should be bit 
highest endeavour. In nature we see this everywhere 
around. The cool blue sky forms on haimonioos 
contrast with the brilliant orbs of heautn, and the 
bright and warm tints of the sun-lit clouds. The 
brown earth forms a fine conteast with the purple 
heather, the green mantle of herbage, and the sylvan 
canopy around—while the cool and refre^in^ grass 
sets off to double advantage the flowerets, which 
nestiMheir round, bright, and glowing beads beneath 
its long and spear-shaped leaves. 

^OonfifiMd on page tW.J 

PERMANENT BLACK CLOTH. 

As black is a color now in such general wear, both 
for morning and evening coats, and as there is a 
very great difference in the quality of this color, 
according to the process made use of in dyeingit, it 
may perhaps be useful to know how to distinguUb 
(wnnanent genuine colors, dyed in the wool, from 
false or spurious ones dyed in the piece—the former 
having received a ground or preparation of indigo 
blue, which is a fast and permanent dye, and can 
alone insure a sound color—the latter, or piece-dyed 
color, being almost entirely composed of logwood, 
combined with the sulphates of iron and copper, and 
iffa false and fugitive shade—in tect, merely a stain 
upon the cloth. ■ 

The TVs/.—Put about a tea spoonful of oxalic acid 
into a smill pbial, and add aa ^uch water as will 
dissolve it; sbake the mixtnre till the crystals 
disappear; then moisten the cork three or four times 
with the add solution, and press it smartly upon 
the cloth tq be examined; in a few minutes a spot 
will appear upon the part the cork has pres^, 
which, if indigo has been used as a base or ground 
to the color, will be of a greenish olive shade ; but 
it no indigo has been employed, and the color Is 
composed wholly of Ic^ood, and the sulphates of 
iron ud copper, the spot will change to a dusky 
orad|h, or fawn color; and a black so dyed wiU 
Aide on a few weeks* exposure to the sun and air, 
and turn to a dingy slate color. The wool-dyed 
black, up<m an indigo ground of proper depth, 
improves by wear and exposure to oxygen, and pre¬ 
serves a go^ foil shade till the cloth te entirdy worn 
out. ^a has been proved by experience. Many 
other acida will produce siniilar effects in detecting 
false colors, but the ozalio U prefdwble, being the 
most easy and quickest in operation. 

The stove test will do for many other colors, as 
well as black, and will show where in£go baa been 


naed by the groenneaa of the spot. The depth of 
blue given to a color, will be seen by the liai- ifn ffff 
that remains after the odd has been applied. 


AflSCELL^ES. 

Serin qf Benzoin.— M. Berxelios has asserted 
tixat the resin of bensoln, on distillation, famishes 
an oil, which, like that of bitter almonds, is by 
long contact with the air converted into ^enzoie 
add. Since then M. Freney has shown timt this 
ml ia changed into benzole acid under the influence 
of potass. M. Anguste Catrours, haa bem nfliitog 
filler experiments, with the following resnlte; in 
a pure state, this oil is limpid, colorless, a little so¬ 
luble in vrater, to wluch it eomnwinicates its odour 
and its flavor; it U Soluble in alcohol and ether 
in every proportion: Its odour is sweet and aro¬ 
matic ; its flavor acrid and bunking; its spedfia 
gravity greater than that of water, and it toils at 
about 205*, 

A^fioial Granite Boade. — Since 'Wednesday 

wees 1^, a number of workmen have been employed 
in laying down a new pathway in that port of the 
New Bird Cage Walk, near Storey's Gate. The 
process adopts in the laying it down ia similar to 
that of the asphalte, the composition being poured 
ent boiling hot upon the loose gravel vrith which 
it amalgamates ; a few minutes suffice to make it 
quite cold, and as hard as the hardest stone. The 
appearance of that part of the pathway already 
finished is that of a finely polished and bl^k block 
of marble. It is said to be impervious to wet, will 
not be affected by the sun, and its durability is even 
greater than that of marble itself which has been 
prooved from the fiu:t, that a rough piece of marble 
or granite can be rubbed perfectly smooth on a block 
of this composition without apparently wearing the 
latter. Its hardness may be proved from the following * 
that a block about S-feet by 3, and 2 inches in 
thickness, was struck for several minutes with heavy 
sledge hammers by the workmen, and it failed to 
break, whereas, marble, granite, or any otiier stone 
woald*WTe^ flown to pieces. Ibis composition Ijb 
the invention of M. d’Harconrt, a French gentleman, 
who is laying down the above-mentioned pathway 
by order of the Commiasioners * of Woods and 
Forests, who intend, should the experiment succeed, 
to have the whole length of Bird Cage Walk done 
in a similar manner, as also the parade in front of 
the New Palace. 

Fbsrif Wo^de, —7b prepare Seeiiwte JOr the 
Jfieroaeqpe.—A thin slice ia first cut from ^ fossil 
wood by the usual process of the lapidary. One 
surface is ground perfectly flat and polished, and 
(hen cemented to a piece of plate glasa by means 
of Canada balsam. The slice tous firmly attacl^ 
to the glass is now ground down to the requisite 
degree of tenacity, so as to permit its steucture 
to be seen by the aid of the microscope. It is by 
tikis ingenious process that the intricate structure 
of any fossil plwt can now be investigated, and the 
nature of the original determined, with as much accu¬ 
racy as if it were now living,—Jfonfefra Geology. 

Sewing on Glared Calico.—By passing a cake of 
white soap afewtimes overs piece of glased calico, or 
any other stiffened material, tiie needle will penetrate 
with as much fodli^ as ii will through any other 
kind of work. The patronesses of ^ Sc^l of 
Industry pronounce tl^ to be a foot wwlh knowing, 
the deatrnetion of needles & the ordinary way oc¬ 
casioning both loss of time and ezpense. 
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Stid-^om 0/ Tjfphafor Stuffing Beddtngfbrtki 
Poor.—When the seeds are ripe, they &U in great 
wooUflockafh^m the stalk; and as TVpha grows wild 
in many places, they conid be proeored in abnn« 
dwic*. When beaten for some tisae, tiiey separate, 
and open all their balloons, ao ai to become as soft 
and elastifl aa feathers; an^ from their hygrometrie 
ezpansibUi^ and contractiTenesa, they would nerer 
get into clots or lumps if sewed up into n bag or 
bed.tick.—OerdSmer’a MtgMxiM. 

, ANSWERS TO QUERIES. 

\—Why doM e eat alwayt fall s^on der ftatt 
Every animal, when felling, endeavours to save it- 
self. A man, felling forward, inatinetively tbrom oat 
nis arms. Animals, with heavy bodies, asoBUy fell on 
their bind-qaarters, bnt those of the cat kind, having 
immense mosealar power, are able to turn them« 
.selves round, so u to bring their feet beneath them; 
while the shock of felling, which would dislocate the 
limbs of most other creatures, leaves diem unin- 
jured, on account of the little weight of their bo^es, 
aprioginess of musdea, and atren^ of tendons. 

7’~-What oeeiiitmt the htmnoaity tf the ocean ? 
Undoubtedlv electricity, not, perhaps, elicited either 
by chemical action, nor yet friction of inorganic 
matters, but from laminous property, wbi^ if 
BO apparent in certain putrescent animal and vege* 
table substances; or in other cases from myri^s 
of phosphorescent animalcules—the light of which 
is by the microscope proved to be analogoos to the 
electric fluid: not oidy is this the case with these 
minate insects, but with otiiers of larger size and 
more complicated stmcture—for example, if the 
gloW'Worm be examined by this instrument, its light 
will be seen passing frnm the animal like thousands 
of electric sparks. 

„ 11— How ie aromatic vinegar made t Put into 
a retort about half an ounce of acetate of lead, or 
acetate of copper, with two or three cloves, and a 
few grains of camphor. Unite the retort to a re> 
ceiver, distil the above, and the product will be 
asomatic vinegar.— tofham’s cuBMistaT. * 

lZ—Ha$ thunder any efeci upon beer, milk, bfe. ? 
None whatever; but ^t still, warm, and what is 
commonly called muggy state of the air, which so 
froqnentty precedes and accompanies thunder storms, 
la likelv to occasion a second fermentation in beer, 
which has not been thurougbly cleansed in the first 
Instance, as well as to throw that, at the time fer¬ 
menting, into more rapid action. Milk, also, in 
weather like this, is more than uauatty apt to run 
into the acetous fermentation. Patting a piece Of 
iron upon a cask to preserve the contents from the 
effects of thunder is a useless and ridiculous prac¬ 
tice.—KD. 

The effect of thunder on beer is proouced by 
the influence of the disturbed electric fluid in the 
atmosphere. Beer, milk, &c., are decomposed by 
it.—W. BA8T1CE. 

14—iTc vegeiablet generate earth f If by gene- 
rate be meant create, certainly they do not—“£x 
nihilo nihil fit." But taking this verb to signify 
form i n g, we answer they do. A moss growing on 
a wall forms, by its decay, earth; and in a similar 
manner is formed under our daily observation the 
blatfe mould, which coverstbe Surface of the ground, 
and which is thickest where v^;etatlon is most 
luEuriaat. A grain of wheat growing in a g |«M 
'mse, and with nothing lyit water to support it, pro¬ 


duces steins and leaves coveged with flint; and Ae 
Equiseta, or Horse-tails, a still greater quantity.— 
Tbs Chsra plants, so common in ditches, riiwia, 
fee., do, under the same dreninstances, no leu than, 
in tiinr natural aituationa^ genenrte lime. P&t and 
coal are vrtioUy of vqietable origin. 

15— Is color • property (f maiter, or the 
mmd? Color is caused by the ^property bodies 
have of absorbing some, and reflecting others, of 
the ctflored rays which form the prismatio spectrum. 

It is, therefore, esaentially the property (k matter. 
—W. BABTIOK. 

16 — It ii eaid that wheat wUl nofjtourieh near a 
Harberry bush. Is this ojkei t Jf it be, by what 
author is it mentioned, and what ie the reason of it T 
It is a genend opinion, both in England find Fiiilice, 
^t this is the esu, though there is much doubt 
among botanists ahd formers of the soundnui oi it. 
Dr. Withering, in his "Arrangement of British 
Plants," says thus:—"This shrub should never be 
permitted to grow in (»m lands, for the ears of 
wheat that grow near it never fill, and its influence 
in this respect has been known to extend 3 or 400 
yards acroM,a field." Tbis does not agree with our 
own observations, never before having observed any 
such an effect. « 

18— /a light a substance or a force! Some 
philosophers regard light as consisting of particles 
of inconcdvable minuteness, emitted in succession 
by luminous bodies. Others conceive that^f'ton- 
sists in certain undulations, communicated by 
luminous bodies to an etherial fluid which fills all 
space. If this latter theory be correct, and it is 
generally supposed to be so by sclfotitiu men, light 
ms^ be considered as a ftree. If tlic former is the 
true one it must be regard as matter.— hastick. 

19— How deep doee light penetrate into the ocean, 
and what becomee of it when it can get no lower t 
The rajs of light in passing through the ocean be¬ 
comes gradually absorbed, which commences the 
moment they come in contact with it, consequently 
darkness is in the same ratio as the degree of absorp¬ 
tion. From these facts it is evident that total 
darkness pervades the ocean after a certain depth. 
When it is not of adequate depth to absorb all the 
rays they become reflected. 

21)— Is thers, any museum, a toad which his 
been embedded inetone, and also-the stone which 
turrounded it. A correspondent informs ua that 
such a toad is in tl^ museum at Edinburgh; and 
in " Johnson’s Travels in Europe" one is said to be 
at Cracow, in Poland. 

27— Why do^ a fine needle float upon thewaiert 
Beca u se of the repulsion which there I'S between 
the polished steel and the water, a channel is formed 
around the needle, and thus it floats, or is borne in 
a boat of air. 

29—Why doee the wick of afloating chamber lamp 
ahei^s go to the eide qf the vessel of oil in which it ' 
bums t The flame heats a small part of 
which oonsequentiy expands, and, by the dealue 
of its spedfle gravity, must be pressed upwards by 
a force sufileieDt to raise part of it above toe generd 
level; bnt tills portion of oil in its endeavour to 
ascend, meets with a resUtanee from the weight of 
the incumbents lamp, which will determine it, in 
seeking a vent, to slide from under the lamp in a 
thin superficial stream. The re-aetion of this stream 
of rarefied air or oil) thus issuing roost rapidly and 
oopionsly from a particular aide of the base of tiie 
lamp, moat impel it in a contrary direction. 
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THF ELECTRIC KITE. 


ELECTRICITY. 

‘Be$UMed/romyage 44.) 

Iv the early stage of electrical science, little more 
than a few trivial experimenta were known, and 
then but imperfectly understood; but when the 
electric li^t had been seen—the noise of the spark 
heard~and still more when eli^ptricians, by the die. 
covery of the Leyden phial, were enabled to operate 
with accumulated electricity, Us analogy with light* 
ning was soon suspected, though means did not at 
tirat offer ^emselves to prove experimentally that 
the two ffnids were identical. It remained for the 
comprehensive mind of Dr. Franklin, not merely to 
suggest means of proof, but to carry those^means M 
into the most successful operation. He imagined ' 
the nature of the fluids to be identical, by the simi- | 
laArked appearance of the spark givoi off by the 
mShine, and the sigxag flarii et lightning; also by 
the same effect that each has on aninud life—in 
melting metals—disturinng the power of magnets— 
am^reoding to pieces such imperfect eonduotors as 
tbw may have to pass through. 

aha method which offered ifeelf to bis notice 
was raising in the atmosphere lofty metallic rods; 
and as a spire of wj considerable altitnde was, at 
that time, erecting in Philadelphia, be was waiting 
with some impatience its complrtion; when he 
thought that if a metallic pointed rod was attached 
VOT. I.—R, * 


to a bite, it would be an effectual conductor from 
the clouds jo the esrtli. He, therefore, after pre¬ 
paring a large silk handkerchief, took the oppor¬ 
tunity of the first approaching thunder-storm, and 
went into a field where there was a shed proper for 
his purpose. But dreading the ridicule which he 
fear^ might attend an unsuccessfol attempt, he 
communicated his intention to no one hut hia son, 
who assisted him in flying his kite. The kite was 
raised—a considerable time passed without appear¬ 
ance of fueoess, when, just as he was beginnug to 
despair, he obMrved some loose threads upon the 
string of the kite begin to diverge and stand erect. 
,0n this he fastened a key to the string, and on pre¬ 
senting his knuckle to it, was gratified by the first 
electric spark that bad thus drawn from the 
clouds: others succeeded, and when the string had 
become tolerably wet by the fidling rain, a copious 
stream of the electric fire passed from the condacti>r 
to his hand—a la^ quantity was collected—and in 
the shed be performed with it all tiie experiments 
then known. 

Theee intareeting experiments were, of coarse, 
repeated in almoet every dvilixod country .with vari- 
d)le success. In Frum, a grand result was ob- 
tsincd by M. Ronuft, who constructed a kite, 7 feel 
high, wmch he nused to a height of 540 feet, 
by a string having a fine wire interwoven through 
its whole length. • * 
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Beliering that some of oar readers may wish to' 
hfiow somewhat more of this apparatus, and to 
perform the experimeots adapted to it with certainty 
ct luccew, and, at the same time, paiiMt safety to 
themselTes, we bare prepared the introdactory 
engraTing, ud the following description of 

THE ^LECTRIC KITE. 

1^0 together in the form of a cron two canes, or 
still be^ two rods of deal, abont three feet long 
eadi. To the four comers of the cross-sticks fasten 
tiie comers of a large silk handkerchief; a loop 
mist be made by piercing a bole in two parts of the 
handkerchief, a^ a string futan^ to one of the 
sticks, in the manner of the loop of a boj’s kite;« 
indeed a common kite will aiuwer the porpose quite 
ea well aa one of silk, except that if it ia to be used 
in stormy wei^r, the lattmrwillby wet soon become 
spoiled. The tixe also ia of very Uttle conseqnenoe, 
except that the larger the kite the higher it will 
usQsJly ascend, and therefore for this caose, and 
this alone, a lajge kite is most effective. l%e kite 
itself being formed, and hsTlng a common kite tall 
attached to it, or elM bng strips of ca^ aewed 
together, which will be found mure convenient; it 
most be furnished witii two or three pointed thin 
copper wires fastened to the loop, extending upwards 
a few inches above that part of the kite which flies 
highest, and projecting firom each other, aa seen in 
our figure. 

The string ia the next object of importance, that 
evidently ia the best which has a fine wire or two 
passing down it. Most persons desiring this string, 
have t^en the trouble to wind the wire around the 
whole length of string previously bought, not know¬ 
ing tiiat were they to t^e the fine wire to any string 
spinner, he would weave it up along with the hemp 
at once, putting ■ wire into each strand, if required, 
and at the expense of a mere trifle additional. 
Supposing a person should be in such circumstances 
or situation that this string cannot very easily be 
procured, the best substitute for the wire wiU be 
found in soaking a common string in salt and water 
for an hour or two previous to uring it. It will 
thus imbibe snflicient moisture to render it< a good 
Conductor, even in a very dry atmosphere, where 
string wetted with water only would berome useleu. 
The upper part of the string roust be carefully con¬ 
nected with thd pointed wire carried above the loop. 

The lightning, or electric fluid, being thus attract^ 
at the kite, a^ led downwards by the string, it 
must be retained from passing silently to the earth 
beneath. For this it will be necessary that the 
lower end of‘tiie string be attadied te a cord of silk, 
about three foet long, to be kept quite dry, and for 
convenience of operating, a la^ key is usually 
tied at that part where tlm string and silk are united. 
Tbe kite being raised, the dectric fluid will pass * 
down to tbe key; here being stopped by the silk 
cord, will be given off in sparks or flashes, more or 
less powerful in acconlance with tbe quantity of 
lightning which may be in the sir. Tie operator 
may easily conduct it elsewhere, or charge his con- 
do^rs or batteries without difficulty. 

No philosophical instrument is more dmple In 
form awl easy to eonstmet than the deotric kite, 
yet no out needs more care in its management. To 
fly it when a tiionder storm is approaching would 
be attended with the grea^* danger, every 
precantion be taken. In this state of the itmosphere 
the raising and lowering of the kite requires the 
utmoft dreumspection; to let the string wind out 


immediately from a b|U in the band, making theiehy 
the body a part of tbe conductor u too venmnaomOf 
the string should pass 6ver and touch an iron railing, 
or through a ring fostened to a metal rod driven 
^ply into the ground, whilst tiie person who ^olds 
it ia placed upon a dry glass-l^ged atodl, or other¬ 
wise insulated; u, for example, upon a pile of books, 
or paper. Whan up a sufficieuthc^ht, the remainder 
of the string may m fostened ^ the key, and tbe 
operator able to remove himsdf to a safo distance. * 
It is. advisable also that the electric fluid' should 
never be introduced into a dwelling hou^, for a 
tiiunder storm is a terrifio agent to tamper with, 
and once invited into our hotises, may occasion 
dreadful damage, ««it be allayed. We have seen 
flasbea of four or five feet in length, and once when 
we left our kite up during a stormji^night, *fhe key 
wpended to it seemed u it were a ball of fire, 
illuminating aU around, and the very kite and string 
•ppMred ss if enveloped in lambent flames. 

Forfbnately, to operate in weather like this ia not 
neoessary. Tie calmest and brightest evenings of 
•uffimer; the densest fogs of autumn; and the 
clearest frosts of winter, yirid mostly as much fluid, 
as is coi^enieut to ^; in either time mall sparks 
will be visible, and may be felt by a knookle presented 
to them, when they will be found very different 
from those usually afforded by the electrical machine. 
Thc^air will be fouod potilitefy electrified ninety- 
nine times out of each hundred, yet the smtfks as 
given by the kite string will be coiff^atively 
tiiort, make but Uttle noise, and be felt so much 
more pungent when passing to tbe band, that they 
rather resemble tbe vibration, or small shock, than 
that known as tbe electric spark. 

JVbte.—To ascertain whether the atmosphere be 
chaiged positively or negatively, charge a Leyden 
jar, (bolding about a pint) with tbe fluid collected, 
and discharge it by a helix or open coil of wire, 
which has within it a sewing needle wrapped in paper. 
If the mr be positively electrified, that end of tiic 
needle held nearest the inner coating of the jar will 
be found a north pole—if the air be negative it will 
be a south pole. 

fOontinued on i>age 84.1 

PHOTOGENIC DRAWING. 

Tbx periodicals still teem with fresh experiments 
and receipts relative to this art: we aim tlierefore 
induced to give tbe^ following succinct observatious 
and memoranda, not only to answer numerous 
queries submitted to us upon the subject, but in 
hopes of aiding and directing our readers somewhat 
more in the process ; and, first, we adiffit ourselves 
wrong in recommending bibulous papers (such as 
blotting paper) as we have found, by subsequent 
expe^ents, that it ia not so sensitive as other l^da. 

Papers.—That sort of paper called *' doublesmaU 
hand ** is recommended as being well adapted for 
tbe intended purpose; being sponged itsemn^jj^ be 
equally moisten^ in every part, and also when 
finished vetid of spottiness. It is, however, not of a 
smooth surCaoe. 

Printing papers answer very wdl, partkjjlariy 
the thin kin^. In tbe thicker printing pqiers, the 
plaster of Paris added to increase tb^ tbiokness 
and weight obsorim unequally the solotioos. 

The highly glased writing papers produce a 
uniform color, and the finer and more highly glased 
the paper ia, the better will it suit for photogenic 
purposes. These will be flmnd advantageoas, not 
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oalf 6ipm pomtring aUtid ttitare tod rqfnbr color, 
bttt tito from tbo tmtUer qpaotitT'of the tcdatiofl of 
nierste of tUrer bdaf oeceutrj, it not penetntdf 
Into &eir tabtCinoe. 

ffoMVovt.— lit. A netrif sitarated lolatim of 
ehlorino—^tnAwuh aftoivirdi with nitrate of 
sUrer. TUi ii not lendtiTe i It beconee of a 
fine brown color, li bat ilightlf altoi^ by 

tile stopping agents. It is adapted partieolarly to 
higUyoglas^ pqien. 

2ndt Wash the paper wtih ammonia and nitrate 
of tilTsr. Is not very delicate, bat eanly made. 

3rd. Chloride of s^a, twelve grains to one os. of 
water, and nitrate* of rilver. It must not be nsed 
with absorbent papers, but with tiie hij^ly^glaaed 
hindsw It is very deUeate and sensitive to light. 

4th. Chloride of lime, twelve grains to one ounce 
of water, and nitrate of ^ver afterwards—applicable 
to any paper. * 

5th. Wash first with ten grains of salt, ax^ twelve 
of ddoride of lime, mixed tc^ther, and aissolved 
in an ounce of watff. lids forms a very excellent 
paper, and answers beat with the camera obacnra. 

6tfa.' Dilate muriatic add, twenty'four drops, 
(S. G. 1-12,) to an ounce of water, ond^nitrate of 
silver. This forms a delicate paper, whether of the 
glased or the absorbent kind—for the latter it should 
not be above half this strength. 

7th. Common saR, ten grdns to an onnbe of 
waternitrate of nlver dterwarda. 

Mnnftc add and the chloridea of metals, as 
common salt, require more care in thdr proportions 
than the foregoing substances; and an ^periment 
which was tried, shows the absolute necessity of 
using an excess of nitrate of silver. 

A weak solution of nitrate of diver, (twenty 
grains to the ounce,) was treated witii excess of 
chloride of sodium, when an insoluble chloride was 
precipitated; this was exposed to the direct rays of 

sun, without the slightest change; the snpema- 
tont liquor was then poured off, and the predpitate 
well washed two or three times with distilled water, 
to remove any aaperfinoos salt which might perchance 
be predent; the chloride of jnlverwas again exposed 
to the light for many lioarB, when only a slight 
brown tint was produ^. On the contrary, when 
tHe nitrate of silver was treated with su^ small 
quantities of salt, that part of the solution of silver 
remained in excess, the light speedily blackened the 
chloride Mpoaed to its action. * * * Similar expe¬ 
riments were tried with chlorite, chloride of lime, 
and chloride of soda, when excess did not prevent 
the blackening; but when muriatic add was used 
the same p^omenoQ was observed. * * * Without 
endeavouring to expldn the difference of the action 
of light under these different drcnmstances, an im¬ 
portant practical inference is to be drawn from them; J 
for if any drcnmatance prevents the nitrate of silver ^ 
being in excess, no action will be produced. 

In all the above it is to be supposed that the 
dxfil^th of the solution of nitrate of silver has been 
fifty grains to the ounce of water. 

Fisinff^ —1st. Dilate muriatic add, about twenty- 
four drops to the ounce of water. It Is not mneh to 
be depended npon. 

Two ounces of common salt to ^ pint cf water 
fixes very dark drawinn, bat those of a lijghter tint 
become altered to a yeUowish brown. This is cor- 
rected by the additimi of a little sesqoichluride of 
iron, which communicates a pink tinge. Ten grains 
of bydriodate of potass to an ounce of water; this 
turns the white parts to a pate yellow. 


SoInUon of iodic odd, fifteen or twenty gndns to 
the ounce, is vei 7 exceOent for stopping, particu¬ 
larly applicable to dedicate drawing of feathers, or 
other d&cata delineatiotif, when it is desirable that 
they should not long remain in tiie light. By this 
the white parts do not diange to any other color. 

Should it from any canaa be thoiuht deainble to 
remove firom ^ pspar tike ooh^ wmch it acquired 
by.Ii^t, thia may be perfbnned dther by a stRmg 
solution of eorroiive snblimate, which will render 
the paper quite white, or by a strong solution of 
bydriodate of poCasb, whldi gives it a yellow {Int. 
If to the saturated sdution ^ corrosive snblimate 
a littie gam be added, it m^ be nsi^ with a qnlll 
pen, eitiier to prevent the action ot light, or*to 
make white lines or marks after the action of the 
solar rays. Drawings may be made with great effbet 
in this vray. on paper prerionaly exposed to tiio sun; 
and ^ Is by far the best mode of proceeding, when < 
natnralists or any other pereons are desiroas of dr- 
colating a few copies of any delineation among 
their own friends; for as the white parts are exceed¬ 
ingly diapbanons and the black impervions to light, 
the drtwings made by this means are mndi more 
distinct thw those made by the ordinary described 
processes. Hus mode will be found exceedingly 
valuable where a few copies of any drawing of 
machinery are suddenly wanted for estimate of 
prices or other causes; and the strongest light vrill 
never affect the original drawing. 

By the common method of making photogenic 
drawii^, should any be imperfect or otherwise 
damag^, it will be better to expose them freely to 
the action of the sun; by which means a uniform 
black ground vrill be prcduced, which will be suita¬ 
ble to the use of the corrodve sublimate: and thus 
any waste will be prevented. A thin paper, which 
should be slightly moistened before use, is most ap- 
licable to this mode of drawing. The photogenic 
paper may be blackened either by dilute solution of 
proto-sulphate of iron or by hydro-sulphate of * 
ammonia. 

Photogenic drawings that are produced by the 
direct infinence of tim sun, copies of prints, im- 
pressidhs ol plants, foathers, Ac., must be in the 
exact size of the oripnal; those taken by the 
microscope may be made of any moderate size; 
those by the camera obscura, of necessity must be 
very small: in fact, as it has beeh well observed 
" its nse in this last department will for ever be 
limited, for a portion of an object only can be re¬ 
present accurately; as, for every distance, the 
camera requires a different adjustment of its focus, 
so that to takS a landscape a hundred diiforent foci 
would scarce suffice. For this reason, it certainly 
appears that the results of M. Daguerre’s experiments 
annst be exaggerated.*' 

In taking a photogenic drawing from a print, it 
is better to put the/ace of the print upon the pre- 
pared paper, but this is not absolutely necessary; 
in our drawings on page 33 the print was placed face 
npwards, thus although there is au alteration of 
shadows, there is no reverse of position; the right 
hand of the view is still the right band of the copy. 

In taking a second transfer, in order to obtain a 
foe-simile of the original, much effect is lust by the 
cloudiness inseparable from the process; to remedy 
this, Mr. Galpin, of the Adelaide Gallery, augments 
the shadow! and bffigiitens the lights of the first 
process, before he proceeds to submit the copy to a 
second: by which judicious mesns a much more 
spirited delineation is produced. * 
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A has lately been set op b; the Italians for 
tbe disGorerr of M. Dagnerre’s process, stating 
that were acquainted with it as early aa 1686. 


CLIMATE, SEASONS, AND PERIODS OP 
TIME, INDICATED BY FOSSIL WOOD. 
Br knowledge of ctKnparative anatomy, the fonns, 
stroctore, and economy of beings long nnce oblite« 
rated from the face of the earth, may with certainty 
be determined. So by the aid derived from a few 
bot|&tcal principlea we may illustrate not only the 
form and character of vegetables, of which but the 
faintest vestiges remain, bat alao point oat the 
infl>ortant infereneei at which we may arrive, re« 
lating to the state of the earth, the natnre of the 
climate, and even of the seasons which prevailed at 
the periods when those plants Sonrished. Our 
' distinguished countryman. Professor Babbage, has 
forcibly exemplided the inductive process by which 
such results may be obtiuned. 

*'We have seen,” observes this distinguished 
philosopher, *' that dicotyledonous trees increase in 
sixe by the deposition of an additional layer annually 
between the wood and tbe bark ; and that a trans* 

- verse section of such trees presents the appearance 
of a series of nearly concentric, irregular rings, the 
number of which indicates the age of the tree. The 
relative thickness of these annular markings depei^da 
on tbe more or less flourishing state of the pl^t 
daring the years in which they were formed. Each 
ring may, in some trees, be observed to be subdi* 
Tided into others, thus indicating successive periods 
of tiie same year daring which its vegetation waa 
advanced or checked. These rings are disturbed in 
certain parts byiir^ularities resulting from brauclies; 
and the year in which each branch first sprang from 
the parent stock, may therefore be ascertained by 
proper sections. These prominent effects ace obvious 
to our senses; but every shower that falls, every 
cbai^ of temperature that occurs, and every wind 
tlud blows, leaves on tbe vegetable world tbe traces 
of its passage; slight ind^, and imperceptible 
perhaps to us, but not the less permanently recorded 
in the depths of those woody fabrics. » * 

* “ All these indications of the growth of the living 
tree are preserved in tbe fossil trunk, and with them 
also fnqaeotly the history of its par^ decay. Let 
os nowexamine^he use we can make of these details 
relative to individual trees, when considering forests 
submerged by seas, imbedded in peat mosses, or 
transformed, aa in some of the hanler strata, into 
stole. Let us imagine that we possessed sections 
of the tranks of a considerable nomber of trees, 
such as those ocenrriog in the Island of Portland. 
If we were to select a number of trees of about tbe 
same size, we should probably And many of then^ 
to have brnn contemporaries. This fset would be 
rendered probable if we observed, aa we donbtleas 
should do, on examining the annual rings, that some 
of them, conspicuous for their sixe, ocenrred at tiie 
same distances of years in sever^ trees. If, for 
example, we found on several trees, a remarkably 
large annual ring, followed at a distance of seven 
yean by a remarkably thin ring; and this again, 
after two years, followed by another large ring, we 
should reasonably infer from these tiecs, that seven 
yaars after a season highly favorable to their grovrtb, 
there had occurred a season highly unlavorable to 
them: and after that two more years, another very 
favorable season had happened, and that alt the trees 
to observed had existed al^the same period of time. 


Hie nature of the seaaon, whether hot or ec^, wet 
qr dry, would be knowp with some degree of pro* 
bability, from the class of tree under exsmlnation. 
This kind of evidence, though slight at first, receives 
additional and great confirmation by th^ dUcoosry 
of every new ring which supports it; and, by a 
considerable emcurrence of such observations, the 
succession of seasons might be jacertained in geolo* 
gical periods, however remote.” 


WAXEN FRUIT. 
fSetuMed from page M, and eoncludedj. * 

Tbb requisite mould being pfeparad as b^ore 
described, it will be necessary to have In readiness 
for casting several small pipkins, some wb^ wax 
or spermaceti, a band>basin of cold vAter, and tbe 
foUowiogcolors:—Tbe palestehromeyel low, Prussian 
blue, burnt unfoer, red lead, flake white, and lake, 
all in powder, or still better, ground up with oil, 
aa used tor punting. 

The process of casting all of larger fruits is 
tbe same; having therefore previously spoken par¬ 
ticularly of the apple, we will illustrate the me^od 
by that frpit; a mould of one of which in two parts 
we are presumed to have ready. Place some of the 
wax upon a small fire to melt slowly; when melted, 
add a little chrome yellow, and if you please to have 
a green apple, a very little Prussian blue along with 
it. While this is going on, the mould should be 
soaking in the basin of water. When tlit^ax is 
ready, take the mould out of the water, sad wipe 
tiie inside of it dry with a cloth. Then pour the 
melted wo into it, holding one half of the mould 
in tbe hand until it is nearly foil; put the other 
half mould over it in its exact position; which wOl 
be indicated by tbe various notches or holes cut in 
the sides. This done, hold the two parts tightly 
together by the hands, and without loosening them 
in the grasp, turn them over and over, until tiie 
melted wax within hoa spread itself on every part of 
the inside of tbe mould. Thus continue it in motion 
until tbe wax is completely set or congealed, which 
will be after a minute or two, and which may be 
known to be the cose, when, by shaking tlie mould, 
no noise of a liquid is beard within. When thus 
partly hardened it must be placed for some minutga 
in a basin of Scold water, when roost probably the 
mould will aejiarate of itself; if it does not, the 
least trouble will be sufficient to remo^p it from 
the apple witbinsi^, which as to its casting is 
now complete, and of course will be found more 
or less hollow in proportion to the quantity of wax 
employed. 

In making large fruit, the hot alrewithm the 
mould, having no vent, will sometimes make tbe 
wax spurt from the joint; this is to be avoided by 
holding tbe filled mould upright a few seconds be¬ 
fore mming it about. The edge around the cast 
fruit where the two sides of the mould joiped must 
be pared off carefully with a knife. No^ng 
beyond tbe above, except as to variation of color, is 
requisite in casting oranges—lemons—e^s—yellow 
plums — walnuts—pea pods — capsicums, or any 
other uncolored object, (miniature busts oiid wax 
dolls are colored with flake white and lake, thef are 
also much bettsfr if a little Canada balsam be mixed 
with the wax;) but if the fruit be partly colored, 
much care in after painting is requisite. 

Supposing a red blush ^ wanted on the apple, 
a little dry lake is taken up by a bit of flannel and 
rnhhpd «vcn>y on the side of the fruit j if a streaked 
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apple ie wanted, mix a litdb lake witii apirits o) 
turpentfne, then, taking a email quantity in a ahert 
haired ittff brush, jeric it out of the broili (m to the 
fruit, when It will run down tiie aides and produce 
the %frest. • If any peculiar maiks or ^ts are to 
be imitated, they nay be painted with any of the 
abore>named colors mixed with mastic ramish 
this Tarnish also is used when it is desired that the 
fhiit should be reiy shining, u cherries are; if 
rough'cuated fruit be wanted, as, for example, the 
iwach, \t most be cast u usu^, then colored on one 
side by dry lake, Tarnishing, and immediately after 
Tarnishing be sifted orer wiA paper powder. f8e« 
page 62.J The bloom of plums, and dark 
grapes, is made by dusting OTer them powder-bloe 
from tomnslin b^. Strawberries, cherries, and 
other small frdlt, are alwaya cast solid; that is, 
after the mould is made, instead of pouring in the 
wax to the one half and putting the other on it, a 
hole is made at the crack between the two ^lalvee, 
and the mould being held upright, wax is poured 
in until the mould la full. 

Grapes.are formed of glasa globes made on pur¬ 
pose ; these are of Tsri^ aixe, and hare taih a 
small noszle or mouth like that of a phial* To lit 
tliem up in bunches, take some pieces of iron wire, 
twist a piece of sewing cotton n^ one end of each 
wire, so as to fit the month of a certain grape; dip 
^ it into melted wax, abd insert it into ftm month, 
when it become fixed there $ then dip the grape 
thus formed into melted wax, colored of a TCry li^t 
green; taking it out instantly it will dry, haring a 
coat of the wax upon it, which gives it ^ock the 
appearance of a real grape. Sereral being thus 
m^e, they may be Aed t<^ether in bunebea accord¬ 
ing to fiincy—about thirty in a bunch. Currants 
are made with similar bat smaller glasa globes, and 
in a similar manner; bnt to glre them the peculiar 
appearance of ^e opaque lines seen upon them, a 
piqse of aewing cotton is to be wonnd in sections 
around the fruit previous to dtppiog. The remains 
of the flower at the end of an apple, pear, flee., U 
imitated by a clove being thrust into the vraxen image. 

Anatomical preparations, of which many are so 
complex, and so beautifully iUostrative of morbid 
anatomy, cutaneous disorders, flee., are all made in 
cxitctly the same manner as the directions given for 
waxen fruit, and colored after casting with common 
oil colors by precisely similar methods. Thus, al- 
tliongh thcaabove may, from the name given to the 
article, appear trivial, yet, as the same principles 
are acted upoo in working with wax generally, and 
it may be added easting and moulding also, tiie art 
becomes imjwrtant from its varied objects and useful 
applications. 


ORIGIN OF BITUMINOUS SUBSTANCES. 

• 

Nature qf CW.—Coal is a mass ot vegetable 
matter, transmuted by chemical changlh into car¬ 
bon,"and still exhibiting the atQictare of the plants 
from which it was derived. When sections of coal 
are seen through the muroscope, the fine, reticu¬ 
lated structure of the original is distinctly visible, 
the ^lls of which are filled with a light, amber- 
coloM matter, apparently of a bituminous nature, 
and 80 volatile as to be readily expcDed by heat, 
before the texture of the coal is destroyed. 

Mr. Parkinson, whose work abound in most in¬ 
teresting observations aod experiments on the fba- 
silixalion of vegetable aubstances, has shown that the 
protiuction of coat hna depended upon a change 


which all vegetable matter undergoes wbra exposed 
to beat and moisture, uoder cirmunstances that ex¬ 
clude die air, and prevent the escape of the more 
volatile prindples. In this condition, a fenoeota- 
tion, wh^ he terms the bitominons, t^es place, of 
whi^ the phenomenon, sahlbited by mow-flam/ 
May, is a fiuniliar example. Were vegetable matter 
under the drcnmstaneea here ddorib^ placed be¬ 
neath great pressure, so as to confine the gaseous 
prindples, Mtumen, lignite, or ooal, might be pro¬ 
duced, according to the vartons modifica^ns of die 


process. 

Mineral Oil, N^htka, and Petroleum .—Springs 
or wells of die inflammable substance called ihnerat 
* OH, occur in many countries, sa Persia, CalabrA, 
Sicily, America, flke.; generally in rocks associated 
with coal. Naphtha is neariy colorless, and trans¬ 
parent, bums vridi a blue flame, emka a powerful 
color, and leaves no residuum. Genoa is lij^ted 
with naphtha from a neigbouring spring. Petraleum 
is of a dark color, aud thicker than common tar; in 
some parts of Asia, this substance rises from coal¬ 
beds In immense quantities. From a earefiil analysis 
of petriReum, and certain turpentine oils, it is clear 
that their principal component parts are identical; 
and it appMrs, therefore, evident that the petroleum 
has originated from the coniferous trees, whose re- 
matos have eontributed ao largely to the formation 
of ooal; and diat the mtaera/ oil ie nothing more 
than the turpentine oil of farmer aget —not only 
the wood, but also lar^ accumulations of the 
needle-like leaves of the pines may also have con¬ 
tributed to the process. We thus have the satisfac¬ 
tion of obtaining, after the lapse of thousands of 
yean, information as to the more intimate composi¬ 
tion of those ancient destroyed forests of the period 
of the great coal formatioo, whose compariaion with 
the present vegetation of our globe is &e subject of 
much interest and investigation. The mineral oil 
may be ranked with amber, succinite, and other 
similar bodies which occur in the strata of the earth. 
Hie occurrence of petroleum in springs does not 
seem to depend on combustion, as has been sup¬ 
posed, but u simply the result of subterranean heat. 
Aecordibg te^ the information we now possess, it is^ 
not necessary that strata riiould be at a very great 
depth beneath the surface to acquire a heat equal to 
the boiling point of water, or mineral oiL In such 
a position the oil must have suffered a slow distills, 
tion, and have found its way to the surface; or 
have so impregnated a portion of the earth, as to 
enable us to collect it from weUs, as in various parts 
of Persia and India. Hie author of an interesting 
paper in the ^'ASnerican Journalof Science,” remarks 
that petroleum is now daily discharging into (he 
■oft mud and gravel in the l^ds of the Muskingom 
and Hew’i rivers. At Chillcy, in Sussex, beds of 
sh^nkljn sand are permeated throughout with Intu- 
minons oil, originating either from nrighbooring 
peat-boga, or from lignite beds of the Wealden. 

{OotUinned on page ST.) 


PAPIER MACHEE, flee. 

Pqptsr Maehie consists of cuttings of white or 
brown paper, boiled in water, aod bmten in a mor¬ 
tar till they become a kind of paste, and mixed vritii 
a solution of gum arable in lise, to give tenacity to 
them. Hu pulpy edhsa tfana formed is made into 
^-boards, toys, fl(C., by pressing it into oiled 
moulds. When dried it is covered with a mixture 
of sixe and lamp black, and afterwards varnished. ' 
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It b firom Uiis material that the ecroUf, wreathe, 
and roaette ornamente for theatrea. decor^re cor« 
ideet, &c., are freqaently made, being ^t after- 
wanb. Abo, the FVench, who excel in papier 
machhe work, are accostomed to make iramerous. 
modeU, painting them with fresco colors—that b 
with various pigments mixed with whiting, or some 
opaque color. Of thia description have bora fonned 
niftdelf of the chief routes through Switxerbnd, 
in which the foundation, or geuer^ surface, b of 
paper, formed irregolarlj, and colored to resemble 
mountains, &c. The gladers are of coarsely 
pounded glass—the roads painted brown—tlw 
rivers blue—the woods made of the pib of velvet 
ctf. off, and the villages of cork. 

P^tr Paste b very similar to the last, but made 
of white paper, boiled in water for 6ve hours. Then 
the water being poured off, the pulp b pounded in 
a Wedgewood mortar, pawed through a sieve, and 
mued with a Uttb gum water, or else binglaw.glne. 
Some years since there was at Bath, an exhibition, 
m^ed the Poppnmtim, conabting of some hun¬ 
dreds of beaatiful groups of figures and landscapes, 
made wholly of fine paper paste, by Mrs. Aberdeen, 
in which ^e delicate color and plastic character 
of the material were finely exemplified. It b at 
present used as a modelling material, diiefly to 
make the finer mouldings and statues in paper archi¬ 
tectural modsb, and for which M. Deighton b^so 
celebrated. 

Pollen Powder, or Pipper Powder^ b the above 
pulp dried, pounded fine, and passed through a 
sieve, the size or gum water bei^ omitted. It b 
employed by the bird stuffers to dust over the 1^ 
of some bbb, and the bilb of others, to give them 
a powdery appearance; also to communicate the 
downy blMro to rough-coated artificial fruit, and 
other purposes of a similar nature: it makes excel¬ 
lent ponnee. 


METHOD OF TRAINING VINES IN POTS 
FOR FORCING. 

A TiNB sufficiently strong for the purpose of forc¬ 
ing (previously grown in a pot, and a*: tin. age of 
two years from the byer) should be shifted into a 
pot of suitable sue and compost, and cut down any 
time in the autumn or winter months. In the spring 
it should be plkeed close to a south wall. Allow 
one or two shoots only to be produced; these should 
be constantly kept nailed dose and divested of side 
shoots, and the snrlkce of the pot mulched, and 
water^ occaaionally, if necessary. In the antamn, 
when the summer growth b over, poane down by 
cutting off the imperfectly ripen^ wood, and re¬ 
move the plant to a nor& aspect, where it may 
receive a sufficient h^niatioo or winter check 
from the first frosts, securing the shoot or shoob 
from Che wind. When the time arrives for the plant 
to be taken into the forcing-houses, provide six or 
ei^tstraightfwetl punted, taper sticks, about di feet 
long. PploM them at equal dbtances round the 
atem all leaning outwards, and fixed to a hoop at 
top, forming a trellb, like an inverted cone. On 
this, train the shoot or shoots; ascending spirally 
at tite distance of eight or tww inches from f v i **n 
other { CMbmuing the volutions as for as the shoots 
will extend. Wfam the vine U thus trained, examine 
the portion of the buds, afid cut off all those 
wfaicb would shoot inwards: this will prevent the 
tree frrom becoming crowded; and those only on the 
outside being suffered to ^hoot, and stojqted imme- 


dbtdy beyond the frruiti will have freedom fgr thair 
leaves and bunches, without resting on the fmne or 
on etch otiier. ^us b the most convenient form 
for training vines in pots i it allows the natural, and 
therefore & necessary, length of shoo^ is^o 
position of all othera the most conducive to firnit- 
folneas.—Oerd. Mag, 

- - - - -— 

POWER OF CARBONIC ACID ON THE 

LUNGS. 

Whin M. D’Arcet went to visit the very abundant 
and curious source of carbonic amd, ezirang at 
Montpensier, in the departmenftff Puy de Dome, 
he endeavoured to ascertain personally the effect of 
the gas when respbed. He kneeled down, there¬ 
fore, near the larger source, 8upp(b]^g hulsfelf on 
hb hands, and advanced hb head slowly downward, 
intending to ralae himself the moment he felt any 
indication of rbk ; but on commencing the respira¬ 
tion of Che gas, the effect of fisebleness and extinc¬ 
tion of power was so sudden, titat be fell down flat, 
with the foes entirely immersed in the current of esr- 
bonic acid, and would have lost his life, but that the 
giiide whom he had forewarned, raised and carried 
him away to the fresh air. 

M. D’Arcet pipposes two carious uses of the 
place. The nature of the ground, assisted by cer- 
tun protecting hedges, will enable the carbonic acid 
to collect in great quantities. A cistern b to be 
formed at the lowest level, and then wheeaunimals 
come to drink the water, or are tempted by the 
green shade, they will be killed, and thus much 
game b fhlculatM upon for the advantage of the 
village. Then a house b to be with an inclined 
floor, a puUy, a doable rope, &c., so that a dog 
may be tied to the rope, led into the carbonic acid 
atmosphere in the house, rendered insensible, hauled 
up again, and revived by the firesh air: and thus by 
making the celebrated experiment of the Grotto del 
Cane in a scientific way, much company, it b te- 
pected, will be drawn to the place. 


REVIEW. 

muslraiions qf Meehanies.—By Prf^eor Mostly, 
King'e College.—Price 5a. , 

Thx pablic were long ago informed that the Profea- 
Bors of King’s College had it in contempbtion to 
publish a series of books for the use of their pnpUs, 
upon the subjects of their respective appointments, 
as teachers. Tbb is the first of that series, and is 
wdl adapted to the purpose for which it was written 
—the instruction of yonth; it, however, goes no 
farther than thb, being written in a popmar, rather 
than in a scientific and learned style. It reminds 
us very much, both in stale and arrangement, of 
Dr.^Amott's Elements of Phyuca.” It b divided 
into numerous chapters, divisions, snd sections, con¬ 
taining the ^Id routine of the mechanical powers, 
foroea, properties eff matter, Ac., with very little 
that b new by way of illustration, and not a word, 
except incidentally, as to the application of me¬ 
chanical prindplea to the purposes of manufoctures 
or locomotion—aearoely anything upcm those, all- 
important snbj^^ of fii^on and whed-work-^and 
nothing whatever upon the many contrivances rela¬ 
tive to alteration of motion. Notwithataziding thb 
it is a useful synopsb, as we said before, for youth, 
though we cannot think that it b to be compared 
with the " Elementary Works’* of Messrs. Cham- 
fjcrs, one of which we have before noticed. Tbfi 
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IbUowiof flxtneti will diow^better tha itjle and 
(Danner than anything we can ^er :•» 

ear/A Moi dimiituJUd 
fixr tki loii 2,500 y«arr.-~No obstacle being (^. 
poafli to .tha foree ^ motion with whidb the earth 
rotates, that foree most be the same now tiiat it 
always was. Bnt if, by the contraction of the earth's 
mass, its parts are brought now nearer to the axis 
about which it rotates, uan tiiey were formerly, it is 
clear that these, revolving at a leas distance, must, 
to hav^the same foree of motion, revolve f/uter-^-wo 
that if tjm earth's diameter had contract^, the day 
would now be ^or^ than it wag. Now we have 
observations which diow, that the day is now pre¬ 
cisely of the same length that it was 2,600 yean 
ago. hlone of that diminunition of bulk from the 
cooling (MT ita nAss, of which geologists apeak, can, 
therefore, have taken place, with any perceptible in¬ 
fluence, within that period. 

** To make a earHage run in on inotriei gpeitivn 
aoiMouf/a/itny.—Letabar of Iron be turned round, 
ao as to form a circle, the two ends being brought 
out into two inclined planes, and the two curved 
portions of the bar being made to lie a amall dia- 
tance apart at the point where they pass eaeh other. 
Ibis bar being now placed with the curved portion 
of it in a vertical position, let i* small heavy car¬ 
riage be placed at one of ite extremitiei with wheels, 
on the outside of whiiAi sire flanches, to keep it as it 
rolls np'^the bar. Descending the inclin^ plane, 
this cairi^e will ascend the curve, and if the point 
frxim which it has descended be high enough, the velo¬ 
city it will have acquired will cause it to ascend, to 
the top of the curve, and give to it A sufficient cen- 
trifog^ force at thaC point to overcome its gravity, 
and cause it to run on in that inverted poaition with¬ 
out falling. It will thus descend in safety on the 
opposite branch of the curve, and will again be 
brought to rest as it ascends the opposite inclined 
pldie towards the other extremity of the bar. This 
ingenious illastration of the effect of centrifugal force 
was devised by Mr. Roberts, of Manchester. 



The dyifamieal ^ect qf a htmaa agent .—^The 
muscular power of a man is usually made to operate 
dither by bis legs or his arms, rarely by both toge¬ 
ther. It has been eatimated tiiat by the action of 
hia legs upon a tread-wheel, he can raise hi# own 
weight, about ISO lbs., 10,000 feet per day, which 
gives a dynamical effect of 1,500,000 feet per day, 
or 3,125 per minute, supposing the work to be con¬ 
tinue eight hours a day. A man who ascended a 
hill 10,000 feet high, would do a good day's work, 
a result which corrolmratea the preceding. In re- 
spect'to the dynamical effect of a man working with 
hia arms, we have the authority of Smeaton, tiiat a 
good laborer can thus raise 370 lbs. 10 fwt high 
per minute, being somewhat greater with hia arms 
tiian his legs. DesagnUiert makes tiie dynamical 
effect of a man working with hia anna 5,500 per 
minute, this is, howevei, considered too high an 
estimate. 


** The dpnaudeal qffeet of a Aor«e.~-A horse draw¬ 
ing a weight out (ff a well over a pulley can raise 
2 (M lbs. for eight hours togetit^, st the rate of two 
miles and ■ W, or 13,foet per hour. This 
gives for tba d;pismical effect of s horse pw minute 
29,383. The usual estimate of tiie dynamical effect 
per minute of a horse, called by engineers a horse's 
power, is 33,000. Mr. Smeaton states It to be 22,000. 

** The dynamical effect qfl lb. qf eoalt. —Hie 
power of hMt which slumbers among the particles 
of a mass oi coal, ia best called into operation as a 
dynamical agent, by combining it with water under 
the force of steam. According to Mr. Watt a 
bushel of coals (84 lbs.) will convert into steam tm 
''cubic feet of water; so that 8 lbs. is sufficient u 
evaporixe one cubic foot. Now one cubic foot of 
water, according to Tredgold, will expand itself into 
1,711 cubic feet of steam, at a tempehature of 212, 
and retaining an elasticity equal to the pressure of 
one atmosp^re. These 1,711 cubic feet of steam 
are, therefore, capable of propelling a piston of one 
foot square, under the presaore of one atmosphere, 
through a diatance of 1,711 foet. Now the prea- 
sure ^‘the atmosphere on a surface of a foot square 
ia 2,120 lbs. 8 lbs. of coals, thus converting 

into steam a cubic foot of water, are capable, there¬ 
fore, through this intervention the steam, of pro¬ 
ducing a dynamical effect represented by the pro¬ 
duct of 1,711, multiplied by 2,120, or by 3,627,320. 
This effort being produced by 84 lbs., the effect of 
one pound ia obtained by dividing it by 84, by which 
division we find 431,824 for t^ dynamical effect 
which 1 lb. of coals ia capable of producing." 

MISCELLANIES. 

Caoutehoue Baltoone.—Fat a little ether into a 
bottle of caoutchouc, close it tightly, soak it in 
hot water, and it will become infiat^ to a con¬ 
siderable stxe. These globes may be made so tbin 
as to be transparent. A piece caoutchouc, the 
sixe of a walnut, has thus been extended to a ball 
15 inches in diameter: and a few years since, a 
caoutchgoc balloon, thus made, escapf^ from Phila¬ 
delphia, andSras found 130 miles from that dty. > 

7b color Vneized Printe. —Those who color en¬ 
gravings, which have been printed on unsixed or 
bibulous paper, make use of the following compo¬ 
sition, which is very similar to that employed in the 
paper manufoctories. Four ounces of Flauders 
glue and four ounces of white soap are to be dis¬ 
solved in three pints of hot water, '^'hen the 
solution is coiqplete, two ounces of pounded alum 
in#8t be added, and as soon u these ingredients are 
well mixed, the composition is fit for use. It is 
applied cold with a sponge, or rather with a flat 
e camel-hair brush. 

Ream Bubhlee. —Dip the bowl of a tobacco-pipe 
into melted resio, hold the pipe in a vertical position, 
and blow through it, when bubbles of various sizes 
will be formed, of a briUhint silvery hue, and in a 
variety of colors. This is the method pursued by 
the Italians to make the imitation bnnehes of grapes, 
which are sold by them at a fow pence. These 
grapes are fostened together, and then dusted with 
powder-blue. 

Patent Atmoepherie Railroad. —A series of ex¬ 
periments have been, lately made with Mr. Clen’* 
atmospheric railway. The principle of which is 
exhausting a tube of ita atmospheric air, and thereby 
drawing along a piston, .which has a rope and 
carriages attained to it. But perhsns it will be ^ 
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toAmtood \n ti« patentee’s own words, ] 
espedftUt u we have not oursetvcs seen it. “ Ciegg*s 
atmospheric railroad is worked by statioiwry sb^ 
ennnes, apart from each other two to five 
accortoif to the nataie of the conatry. Two 
enaioea are fixed at each atation, one for the up, 
the other for the down train, excepting on long 
inclined planes, wfcere one engine only u requifite. 
Hie newer is commnnicated to tlm trains by means 
of a pipe laid between the rails, Which U exluust^ 
by air pumps, worked by the engines. A piston is 
fitted to the pipe in each a manner that it will ilide 
air tigiitly tiierein. The pressure on the back of 
this piston, when the pipe is exhansted, Is equal to 
a’ column of mercury, twenty inches hig^i. An* 
available tractive force is thus obtained of 714 Ibe., 
which wiU draw a train weighing thirteen tons up 
an ascent of*one in fifty. With engiM of the 
aliove-named power, the train can be impelled at 
the rate of thirty-five miles per hour, and ^ 
sections of the pipe exhausted with sufficient r^>idity 
tu admit of a train being dispatched each way every 
ten minutes, or if we make allowance for all possible 
delay, four trains each way may be tranimilted per 
hour, making a total of 2,496 tons per day.'^ 

Nev} Light Jw XipJM-Acwes.—A letter of the 10th 
March, from Trieste, sUtes that a new ayitem of 
prodocing li^t for Ught.houses hu been inv»ted 
by a serjeant-major in the Austrian artillery, nained 
Selekonaky. The apparatus consists o/t a parabolic 
mirror, 62 inchea by 30, with a 12-in<di focus, and 
the new light ia pr^uc^ by a new kind of wax 
candle, invented by M. Sdekonsky. It has been 
tried under tiia inspection tX the Austrian Uoyd'a 
Company, in the port of Trieste, by being erected 
on the mast a reisel. The light is said to have 
itlnminated the whole of the port and the' sur. 
rounding parte of the town equal to the moon at 
full, and at the distence of 600 yards the finest 
writing could be read. A second trial has been 
made in bad weather, and the result wu proper* 
tionably fovorable. . 

2b Inlag Moiher-^f-Paarl Work.—la Binning, 
ham, (to save time,) the fragments of pearl are cut 
«into shapes with press-tools. Tortoisddmu is soft¬ 
ened by soaking it in hot water—the design ia ar¬ 
ranged, and pla^ between flat dies, under a hea^^ 
press, to remalfi till the shell is cold and dry. It is 
thus emb^ded in the shell. Those vivid colored 
particles seen on paper trays, Ac., are fragments of 
the Aurora shell, pressed in the same way, while the 
paper ia damp; when dry, the design is painted, 
varnished, baked, and poliriied. 

Htat pxuting tkromgh G/sss.—Tm following ;x. 
periment ia by Mr. P» Talbot, F.R.S. Heat a poker 
bright red hot, and, haring opened avradow, apply 
the poker quickly very near to the outside of a pane,, 
and the hand to the inside; a strong beat will be 
felt at the instent, which will cease as soon as the 
poker is withdrawn, and may be again renewed, and 
made to cease, as quickly as before. Now, it is 
well known, that if a piece of glass is so 'much 
warmed aa to convey the impresrion of heat to the 
hand, it will retain some part of tiiat beat for a 
minute or more; but in this experiment, the heat 
will vanish in a moment. It will not, therefore, 
be the heated pane of glass that we shall feel, bnt 
heat whidi has come through glass, in a free or 
radiant state. 

/Km Ghu .—Mix rice flour intimately with cold 


water, and gently simtier it over the fire.^hen it 
readily forma a delRato and durable cement, not 
only anawering the purposes of common paste, but 
admirably adapted to join together p^>er, card, Ac. 
When mide of dm consistence of plsstic i^y^ models 
bnata, basso relievos, Ac., may be formra; and the 
articles, when dry, are very like white marble, ai^ 
will take a high polish, being v^ry durable. In this 
manner tiie Chfoese and Japanese make many of 
their domestic idols. 

CondMHng Powtn Mttalt to /feaf.—Kold in 
the flame of a candle, at the same time, apiece of 
silver wire and a piece of platinum wire, when the 
silver wire will berome too hot tb hold much sooner 
than the platina. Or cut equal pieces each wim, 
tip the m with wax, and place them uprightjipon a 
heated plate (as a fire-shovel), when the wax will 
be seen to melt at different periods. 

Jndiaa Jtufber Corpefr.—Hiring some Indian 
mbber varnish left, which was prepared for another 
purposS, the thought occurred to the writer, of try¬ 
ing it m a oovering to a carpet, after the following 
manner:—A piece of canvass wu stretched and 
covered with a thin coat of glue, (corn meal size 
will probably answer best,) over this wu Irid a 
sheet or two of common brown paper, or newspaper, 
and another coat vf glue added, over which wu laid 
a pattern of honu papering, with rich flgnru.— 
Aftdr the body of the carpet *wu thus prepared, a 
very tliin touch of glue wu carried over the face of 
tiie paper to prevent the Indian rubber vdfmah from 
tamisbing the beautiful cobra of the paper. After 
this ww dried, one or two coats (u may be de¬ 
sired) of Indian rubber 'ramish were applied, which, 
when dried, formed a surface au smoo^ u polished 
glsM, through which the vari^ted colors of the 
paper appeared witii undiminished, if not with in- 
creased, lustre. Hiis carpet is quite durable, and. 
is impenetrable to water, or grease of any descrip¬ 
tion. When soiled, it may be wubed, like a snn^'tli 
piece of marbb or wood. If gold or silver leaf 
forms the lut coat, instead of papering, and the 
varnish is then ^plied, nothing can exceed the 
splendid richneu of the carpet, which gives the floor 
the appearance of being burnish with gold or silver. 

QUERIES. 

54—How li gUn italned ? Jntvmd on page 851. 

57 ^When a ibrecl of camphor is placed on (rater it twimi 
roond Id circlei. bnt il a little greaia be dropped in it itopa, 
and leeki the side of me vessel What la the reason of this 7 
Annertd o» page loa 

5^How can a precipitate be fomwd from a decoction of 
cochineal 7 Anttoered on page 104. 

S9...HOW are qnllis clari6ed ? Antttered Ai page 88. 

60 —Wbv do lobsters become red in bolliiy 7 Anttcered 
on page ISO. 

6t.^How can silver be gilt withont the use of mercury ? 
and irtt practicable to gild silver prsviont to its being bur- 
alsbedf Ant»er»donpage IM. 

6S—How is Indian robber tc be arllflclally monided into 
shoes,*e.r -dnneeredonpage418. 

81—Can glotM be. by any proceu, made to anmer the 
same pnrpoee u Indian mbber 7 Annoend on page 104. 

64 — What Is Uw nodo of preparing the Fcculs. advertised 
u Tons iM mots, or Caona Root 7 Chamleil analysis can 
teaicely prove the plant from which any kind of fecula is 
derived Hw gralna of the fecula of the potato#, and also 
those of the Canta plant ara comparatively large, and va- 
rtons la shape, if. therefore, Tons tes mols be not In reality 
potato# starch, as tbs querist supposes, this lattsr may cer* 
talnly be substitated for it without detriment.—Eo. 

65— How are medallion wafers to be made 7 Atitirirnl 
on page 413. 
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ANAMORPHOSIS, OR HORIZONTORIUM. 
Tbs HoaizoNTORiuM is one of those monstrous 
projections, which, under ordinary points of view, 
appears extrava^tiy distorted uid ridiculous, yet 
from a particular situation, the picture strikes 
tiie eye as one of complete symmetry. This optiml 
iUnsioD is coosidei%d as of comparatively modem 
ioTention, but this is by no means the case, as a 
description of it, under the name of Auamorphosb, 
appears in the very oldest books on nmthematical 
•mpsements ; the correct delineation of the picture 
depending upon the simplest rules of mathematics 
and perspective. The Horizontorium is but a 
i4viv^ therefore of the more andeat Anamorphosis, 
and lately the same recreation has appeared under 
various new names, though precisely tiie same view 
being given aa^the Uluatration. 

F%. 1.—’■Showa a castellated building surrounded 
by its widl, the turrets ^pear ready to fall, le a n i n g 
in different directions, away from the centre; not a 
line ia upright. The turrets too are larger at the 
upper part than below, are much too tall for tiieir 
widto, and the whole view appears diatorttd. 'If 
however a piece of card be cut of the size and shape 
of ^e darker object in fig. 2, a hole about as large 
as a pea be made in the upper part, and the lower 
end of the card bent to form a foot, as represented, 
and this piece of card be placed at that point wljere 
all the iinea tiiat bound the various torrets wonld 
converge (which will be found seven inches and a 
half bdow the top of the highest turret), the whole 
view will qipear in its jnst proportions, represent' 
ing a castle at a considerable distance, the loftiest 
part of whidi appearing scarcely an inch high. 

Fig. 2 . 



The preceding is the mathematical construction of 
the distorted view. 

Suppose A B, Fig. 2, to be a common sqnsre 
picture, which it is desired to distort; divide 
square into u number of smaller squares ah pleasure; 
then draw the line C D equal to the breadth of the 
view required. Bisect C O in E, and draw E F 
equal to the distance at which tlK view is to be seen. 
From F draw F 1 perpendicular to E F, and make 
F I equal to the height of the eye-bulc in the^card, 
or the exact point of sight. Join I D \ divide C D 
into the same number of equal parts as you bed first 
divided the line A B. Draw lines from each of 
these points of division to the pdint F; and cross 
lixMs at the various points of their intersection with 
the line D I, a pandlelogram will thus be f».*r..ed, 
divided into the same number of siXoller parts as 
the square A Be It is now only requisite to draw 
upon each of these that part of the original picture 
oorreq>SDding to it, and the whole will appear in 
juit proportion at the distance F, and the height I 
above the plane. 


• ON FERMENTATION. 

Tiobtablk Bubst^ces are composed almost wholly 
of oxygen, hydrogen, and carbon; and owing to 
the mumerous and' energetic .affinities with which 
these, thnr elements, are endowed, vegetables are 
very prone to apontaneous decomposition^ 

To the chan^ which take phtM, the term Fer~ 
wuntatUm ia applied; a mysterious process, which, 
notwithstandii^ the deep researches of Lavoisier, 
Sansseur, and more modem chemists, is not even 
now susceptible of a satisfactory explanation. There 
are five distinct kinds of fermentation: the saccha* 
rine—^vinous—panary—acetoua—and putrefimtive; 
each of which offers phenomena and rMults peculi¬ 
arly ita own. To offer a few remarks upon each of 
tb^ is the object of the present essay. 

ne SdccAm'ae. — Whether the deposition of 
gum, oil, wax, resin, &c. arises from any species 
of fermentation, is among chemists a matter of 
tome dispute; it appears most probable, however, 
that these Ix^es, the whole of which are com¬ 
pounded of oxygen, hydrogen, and carbon, are .the 
result of some peculiar circumstauces of vegetable 
life, and not formed by any action which can hear 
the character of a general decompositjpn; sugar, 
however, from ita .capability of being produced by 
artificial means, and from the ready converuon of 
g^nten and woody fibre into this snbatance, gives 
rise to a belief that although, occasionally, it may 
be a vegetable deposit, yet that in man) cases it is 
the remit of fermentation. Tims in the germination 
of see^, part of the glnten is converted into sugar. 
In ti}e malting of barley, which is hot germination 
artificially pranced, thb is seen in a very conspi- 
cnons manner. The ripening of fruit is attributed 
also to tiie saccharine fermentation, especially aa 
many frwts, if gathered before their maturity, ripen 
by keeping. 

Th» This is the most useful and impor¬ 

tant of all the kinds of fermentation. It is that 
produced in t^ making of all wines, beer, itider, 
mead, spirits, &c. If the juice of any ripe fruit, 
or a decoction of seeds, as of malt, or sugar and 
water in proper proportions, be mixed with a small 
quantity of yeast, and best^ to a temperature of 
70**, the vinous or spirituous fermentation com¬ 
mences, the various ingredients act uponeadi other, 
a decomposition of some of them takes place; the 
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liquor becomes thick and turbid; the temperature 
increasesi and carbonic acid gas is evolved. In a 
short time, the brisk fermentation ceases; the liquor 
bccacnes^cl^ar, and it has lost its sweet flavor; its 
sugar hasT become converted into alcohol, or spirit, 
and carbouic acid ; nearly equal in weight to the 
sugar decomposed. , 

Although most vegetable substances will ferment 
if l^ept warm and moist, jret to produce this kind, 
hve things appear to be necessary warmth, water, 
sugar, ^vegetable acid, and gluten. Thus in the 
making of wine, the juin of the fruit, or as it is 
called must, contains the acid, gluten, sugar, and 
water, and therefore it follows that if it be kept 
would pass on to the vinous fermentation, 
** but os in manyicoses it would not ferment quick 
enough to make wine, it is customary to dilute the 
must with water, and to put into it some sugar, 
with a small quantity of yeaat, to hasten Um pro* 
cess. The juice of unripe fruits will icaredy fer* 
roent at all, because of the excess of acid they 
contain; tiius the juice of unripe grapes is a rougbi 
acid liquor called vsrfuice, and will for many years 
remain in the same inactive state; but grapes come 
to maturity can no sooner be pressed into a vesael, 
than they become a fermentablj liqnor, and in 
moderately warm countriea so rapid does ^e vinous 
fermentation proceed,*tbat in a very few houra,*tbe 
liquor 'n of intoxicating properties. 

TAe Is that wUch is produced in the 

manuhicture of bread. The yeast which is used 
causes a quantity of carbonic acid gas to be evolved, 
which being prevented from escaping, by the stiff 
nature of the dough, occasions throughout the whole 
mass a number of vesicles, or air bladders, which 
render the bread light and porous. Some philMO* 
phers have been of opinion that this fermentation is 
distinct from every other, starch being the material 
dejompoaed; others, among whom is Dr. Ckdqu* 
hon, ^rm that it is identical with the vinous, and 
the circumstance of the steam arising from an oven 
of bread, yielding alcohol, goes very &r to prove 
tlie correctness of his views. A manufactory has 
been erected in London for the purpose of collecting 
the spirit emitted by dough in the process of baking. 
It '/hay nut be deemed irrevclant to mention here a 
method of making bread on a new principle, intro* 
duecd by Dr. Whiting. It consists in the decom¬ 
position of carbonate of soda dissolved in water, 
and mixed with flour so as to foAn the consistence 
of dough, tlieii muriatic acid is added in the exact 
proportion for saturating the carbonate of soda, it 
is then ready for baking. It will be understood 
tlmt the acid combines with the soda, and forms 
chloride of sodium, or common salt; carbonic 
acid gas is set free, by which means the bread is 
rendered light, as in the common process, andfof a 
more uniform quality. 

TAe Acetous .—It is so culled because after bodies 
have passed through it they become sour; if liquid 
the result is called vinegar, or acetous ocid^ Although 
the vinous fermentation is most useful, yet this is 
the most common. Bread, or rather dough, becomes 
snurp if exposed to the air and sun; sugar and 
water is affected in the same way, %nd*B]ro most 
liquids which have passed the vinous fen rotation 
wiil turn to vinegar. However such as are very 
strong, or whid) contain a large portion of spirit, 
resist the action of the air and sun until the spirit is 
evaporated; oxygen gas is then absorbed from the 
atmosphere, and acetic acid is formed t should the 
liquid be confined in close vessels, it would be far 


less liable to run into aettlity. It is not to be 
inferred from the above that the acetous ferments* 
tion must be preceded by the vinous action; on the 
contrary, acidity is often produced in substancee 
where no trace of any previous decompositiem is 
apparent; many substances ferment in the stomadi, 
and occasion acidity, without the smallest reason to 
suppose that alcohol has previously been formed 
there; and sour pastes, sour jellies, meats and 
milk are but instances pf the acetous fermentation, 
not preceded by the vinous. • 

TAe Putr^aethe. —Is too common not to have 
been repeate^y observed in its efllects. The eondi*^ 
lions which are required for enabling the putrefactive 
process to take place are moisture, air, and a 
temperature above the freezing point. The nature 
of the chemical action in putrefaction lA exceedingly 
obscure—it takes place in v^etable and in animal 
bodies. Ibose which have pitied through the other 
states of fermentation are equally liable to this 
process os those bodies which are not susceptible of 
mtiier of them; sometimes it proceeds rapidly, as 
in warm*er climates { sometimes so rapidly indeed 
that in a few minutes, sweet and wholesome meat 
becomes nauseous and putrid, putting on various 
colors, and exhaling ammonia, nitrogen, and sul* 
phuretted hydrogen. Vegetable decay more slowly, 
but the process St putrefaction sooner or later attacks 
and destroys them; we see the decay of the hard 
trunk takes place as surely, though not so quickly, 
as that of the perishable grass; and the foetid smell, 
mouldy appearance, or earthy residuum of the fallen 
leaf; toe stagnant solution, or the petrifying insect, 
is but a type and an example of that putrefactive 
fermentation which awaits all animated nstare. 

W. B. 

[Another kind of fermentation our correspon'lent 
has omitted to notiro; ft is called the Bituminous, 
and is alluded to in the paper in the last number, 
on the formation of coal. Some have supposed that 
the luminosity sero in some decaying trees, in the 
phosphorescence of toe ocean, and in various shell* 
fish wheB bosoming putrid, is properly a distinct 
kind of fermentation, called the ffecMeo/.—Eo.] 


ORIGIN OF BITUMINOUS SUpSTANCES. 

(Betvmedfnmpageti, aitd concluded. J 

Bitumen, Amber, and Jfeffife. — Bitumen may 
be described as an inspissated mineral oil; it is 
generally of a dark.brou'n color, with a strong 
odour of tar. ^In the Odin mine of Derbyshire, a 
spades occurs which is elastic, being of the consis¬ 
tence of thick jelly, and b(>aring some resemblance 
to soft India-rublwr; as it will remove the traces of 
•a pencil, it has been named mineral caoutchouc. 
Some specimens possess the color and transparency 
of amber; the soft bitumens may be render^ solid 
by beat. 

From this bituminous substsoro to Amber we 
pass by an easy transition; for block amber bears, 
both in its appearonre and composition, a close 
resemblance to the solid bitumens. The nature of 
common amber is too well known to - need remark ; 
its electrical properties, odour, combustion, and 
the feet of its inclosing insects, leaves, and other 
foreign bodies, indicate its origin and former con¬ 
dition. This substance is found in nodular masses, 
which are sometimes eighteen inches in circum¬ 
ference ; it occurs in beds*of Tignite, and on the 
coast of Prussia in a subterranean forest, probably 
of the newer tertiary epoch. Mr. G. B. Sowerby 
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mentions heving scent st Baden, tJje brancli of a 
tree converted into jet, and having the centre UHed 
with amber. In the brown coal of Mulcaw, amber 
occnrs in the fbssil coniferous wood, partly in dis- 
aeminated portions, and portly iu the rc*iti~9euetf 
tkemeeh/ett and fir-conca are fre(|aeuUy discovered 
which contain thij substance on and between the 
Amber has also been fonnd in coniferous 
plants associated with ferns, in coal that is referred 
to the upper secondary formations. In fine, there 
can be no donbt that amber is an indnrated resin, 
drived from various coniferous trees, and which 
occurs in a like condition in all zones, because iU 
I’sual original depositories, the beds of brown coal, 
have been formed almost everywhere under similar 
circumstances. 

A mineral substance, called Mellite, or honey> 
comb, from ra color, is found among tbe bitumi¬ 
nous wood of Tburiugia. In its chemical compo- 
litioD, and elei^ric properties, it bears a great 
analogy to amber; it is usually crystallized in small 
octahedrons. In the tertiary beds of Highgate a 
fossil resin, resembling copal, has been disfprered. 

The Diamond. — Tbe chemical constituents of 
this substance are chiefly carbon or charcoal, and 
hydrogen, with a small proportion of oxygen—tbe 
essen^ characters of vegetable matter. In tbe 
diamond we have tbe elenients of pure carbon; at 
a heat lesa than tbe melting point of silver, it bdrns, 
and la volatilized, yielding the same elementary 
products as chared. Sir Isaac Newton long since 
remarked, that the refractive power, that is, the 
property of bending the rays of light, was three 
times greater in respect of these densities, in amber 
and in the diamond, than in other bodies; and be 
therefore conclnded that the diamond was some 
unctuons substance that had crystallized. Sir D. 
Brewster has observed, that the globules of air ( or 
some fluid of low refractive p<»aei) occasion^y 
seen in diamonds, have communicated, by ezpan- 
sion, a polarizing structure to the parts in immediate 
contact with the air-bubble, a phenomenon which 
also occurs in amber. This is (h^plnyed in four 
sectors of polarized light endrclin^ the'globule of 
air; a similar strncttire can be produced artificially, 
either in glass or c'vlatiiious masses, by a compress¬ 
ing force propagated circulnrly from a point. This 
cannot have Ken the result of crystallization, but 
must have arisen from the expansion exerted by the 
inelnded air on tbe amber and the diamond when 
they were in so soft a state ns to be susceptible of 
compression from a very small force; hence Sir D. 
Brewster concludes that, like arabfcr, the diamond 
has originated from the consolidation of vegetdole 
matter, which Ims gradually acijuired a ciystalline 
form by the slow action of corpuscular forces. I'he 
matrix of the diamonds of iioutlicru India is th^ 
sandstone brecia of the clay-slate formation. Capt. 
Franklin observes that in Bundel Kund, diamonds 
are imbedded in sandstone, which he sopposes to 
be the same as the new red sandstone, for there are 
at least 4UU feet of that rock below the lowest dia¬ 
mond beds, and strong indications of coal under¬ 
lying tbe whole mass. 

Anikraede, Cennel Coal, P/umiapo.—The coal 
commonly used for domestic purposes in this country 
is bituminous coal *, containing, as before stated, a 
volidile, inflammable fluid, in a cellular structure. 
The stone-coal, or anthracite, as it is term^, 
appears to be deprived of its bitumen; for it 
is well known that whefi basalt is in contact with 
coal, the latter is in the state of anthracite ; and in 


some instances is even converted into pluiiibagti, 
the substance of which black-lead pencils are con¬ 
structed. Antlinicitc generally occurs in rocks of ait 
earlier date than those which are strictly comprised 
in the carboniferous group; but it is coiwenienf to 
notice the nature of tlie rock in this place, iu con¬ 
nexion with the substance of whose vegetable nature 
no doubt can exist. by a series of interesUng 
ex|>eriiiieuts. Dr. MacCulloeh has shown that there 
Is a natural transitiou from the bitumen to,plum¬ 
bago. Hydrogen predominates in the fluid bitumen; 
bitumen and carbon in coal,; in anthracite bitumen 
is altogctltcr wanting; uiid in plumbago the hydro¬ 
gen also has disappeared, and carbon only, or 
chiefly, remains. 

BIIID STUFFING. ‘ 

iltctumrilfivtii page 30. and runcliuM.) 
Wbaihcvkr care may have been bestowed upon the 
skinning and stuffing of the skin will be but thrown 
Awuy. unless it be afterwards well mounted, that U, 
placed in on easy and natural pnaitinn, its feathers 
smoothed, its legs and wings properly bent, its eyes 
well set,* and its beak curresjionding to the attitude 
of its body. 

To attain perfection in mounting birds, consider- 
able,sklll, taste, and knowledge of natural history 
is requisite. These qualifications cannot be com¬ 
municated, but the following bints may les^ttention 
to the more difficult points, and direct the thoughts 
into the requisite direction. After the bird skin it 
stuffed as before directed, the first thing to be done 
ia to place within their orbits the artificial eyes.* 
These it need not be said must correspond with 
their natural colors: thus the eyes of the canary 
bird, and, indeed, most small birds, are black; 
those of the pheasant red and black, and so on. 
Tbe orbit of the eye will hold a much larger globe 
than is to be seen outwardly; when, therefore, tae 
eye is properly placcil, draw over the front part of 
it the eye-lid, with a wire or needle, or the eyes 
will appear staring and prominent; and put nnder 
and around the lids a little strong gum-wi^r, which 
will prevent them afterwards shrinking. 

The next thiug ia to affix the Hpetnmcii upon ,the 
sprig or branch which ia to support it. This is 
done by boring two holes through the proper part 
of the sprig, for the wires connected with the feet 
to pass through. ^The toes are to be drawn down 
close, and properly placed—the wires twisted tightly 
around tbe sprig to hold it firmly, and the super¬ 
fluous ends of the wires cut off close. The intended 
position that the bird is to be placed in is next to 
be considered : suppose a common sitting, or stand¬ 
ing posture, with close wings be required, it ia 
necQlsary to bend the legs according to the natural 
habit of the birds, ^e water-fowl have them 
usually but little bent—the running birds, sueh as 
the partridge, ‘quail, &c., move so, but still less 
bent than (boM of rapid flight, and which roost at 
night. Tbe attitude, however, of the apecimeu 
will make a great difference in this respect. The 
head, neck, tail, and wings, are then bent^ and 
fixed aoiq^ing to the expression intended ‘to be 
conveyed. wires, (which have already been 

placed up the legs, along the body, and tiurough 
the skull,) are sufficient to poise the head, a^ 
bend the legs properly. If the wings are not 
required to extended, it will only ^ necessary 
to put them into their proper position, and tie them 
round with i little fillet of paper ontU the bird is 
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drf. H to be extended, jroiiluust pass a wire from 
the dbow joint, beneath the akin of each wing into 
the body of the bird—these will retain them in any 
poaition in which they may be placed; so also a 
wir^aasiDg through the nimp>bone into the body, 
will enable the atuffer to derate the tail in any 
required direction. 

It remains now onk to arrange the feathers pro* 
perly, and thia, as well as patting the bird itself 
into its attitude, must be done while the akin is 
soft and pliable. Whererer the feathers are rough, 
they mult be laid smooth with a needle and thm 
bound with a tilleUor 6andage of paper or linen 
fastened on with a pin. The feathers of the wings 
and tail expanded by a narrow slip of card being 
the feathers, and another piece below, 
expand the feafbers car^lly between them, and 
then fasten the two pieces of card together, with 
three or four pins thrust through them. If a crest 
be required on the head, as in the peacock, «or the 
feathers of die nepk ruffled, as if in anger, it is only 
requisite to brush the feathers bock with the fingers 
for a day- or two. The operation ia now wholly 
complete, the specimen requiring nothiu more 
than to be dried; thia should be £me by a^^uj^t 
of air. After three or four days ^ Tarious fiUeta 
of paper and card may be remoreu, and the whole 
will retain the exact position which may hare been 
• given it. We will conclude this long article with 
a few rec'M>tka on dm subject, taken from various 
sources. 

Attitude Birde.—lt we wish the attitude of 
seizing on its prey, make the 1^ almost stretched, 
the cbws extrad^, the head and neck bent down, 
the wings very much raised, about three*quatters 
open, and convex above, the tail forming a fan, al¬ 
most perpendicular, and the body inclined towards 
the prey. 

If we wish the bird flying, extend its wings as 
mu6b 08 possible, the tail will be horizontal and 
open, the neck forward and a little on one nde, the 
claws shot, and the feet pressed against the bressL 
Suspend it thus from the ceiling. 

If we prefer the moment of surprise, the perch 
must be made obliquely, the left foot extoided, the 
righf on the contrary, very near the body and bent, 
the body thrown to the right, the wing of that side 
elevated and very much spread, the other less so 
and lower, t^e tail lowered, open and roofed—that 
is, sloped on each side, the neck ipised and inclined 
to the right, the head leaning down, the beak open, 
and the eyes fized on the object of its fear. This 
deseriptioa may be applied to all birds of prey, and 
an inflnity of others. 

Vulfuree ,—The king of the vultures is distin- 
guirited by the wrinkles on the naked part of the 
head, and the coronuele, or piece of flesh, on, the 
base of the beak; the skin of these parts is red and 
bright blue, and the skin of the neck oi a beautiftil 
orange color. All these colors disappear on the 
death of the bird. They may be restored by mix- 
ing the colors on a pallet, and painting the ports 
when perfectly dry. 

CfiqsMnp Birds ,—The tail of these must always 
touch the upright stem at the extremity, and in 
mounring are to be placed npon an upright support. 

GaUinoeea.—The fleshy parts of the beau of 
cocks, Ac., must be punted as described ftir 
vultures. 

Flaminffo .—This is one of the birds the head of 
which is too large to pass into the neck. \^^en we 
meet with obstacles ot this nature, we Imre the nrek 


as high as possible, then cut off the neck and bring 
the skin back again. To take away the remainder 
of the vertebra and brain, make an incision behind 
the head, and remove the eyes by the same opening. 
This being done, sew up this cut with very dose 
Btitebes. 

Web-feoted .fiords.—In these fywls we must take 
care to spread the toes, and fix them to the stand 
with very small nails. 

Z)i(cj|s'mu8t have the body nearly perpendicular, 
and the necks in the shape of the letter S. Ilieir 
beads ore too large to pass through the neck. ' 

GuUlemtite^ Puffins, Peguins, i(c .—These birds 
ought to have the neck, body, and feet, almost per* 
pendicolar. We must l>e very careful in skinning 
them, for their skin is very often furnished with a 
layer of fid or grease which easily spreads. 


PHOTOGENIC DRAWINGS. 

Ma. Robbrt Mallbt has communicated to the 
Royal Irish Academy a notice of the discovery of 
the pronerty of the light emitted by incandescent 
coke to olacken the photogenic paper; and proposed 
it os a substitute for solu light, or that from the 
oxy-bydrogen blowpipe with Broe. One of the most 
important applications of the photogenic process, as 
yet suggested, is its adaptation to the self-registering 
of Ung-conj^ued instrumentsl observations. Un¬ 
less, however, an artificial light, of a simple and 
not expensive character, can ^ found to supply the 
place of solar light at night, the utility of this 
application will be much limited. Few artificial 
U^ts emit enough of the chemical rays to act vrith 
certunty on the prepared paper; while those which 
are known to act well, os the oxy-hydrogen lime 
light, are expensive, and difficult to manage. A 
considerable time since, the author discovert that 
the light emitted by incandescent coke, at the 
*'Twyer" (or aperture by which the blast is ad¬ 
mitted) of a cupola or furnace for melting cast iron, 
contained the chemical rays in abundance; and 
on lately trying the effect of this light on prepared 
paper, be found it was intensely blacken^ in 
about 45 seconds. In the single experiment made, 
the heat, which was considerable, was not separated 
from the light; but the autlior proposed to make 
further experiments, in which this precaution will 
be attend^ to. There ia no difficulty to be appre¬ 
hended in contriving on apparatus to bum a small 
quantity of coke at a high temperature. A diagram 
an apparatuB for this purpose was shown. 

At a meeting'«f the ^ciety for the Enconrage- 
mefct of the Useful Arts, held at the Royal Hotel, 
Princess-street, Edinburgh, Dr. Fyfe described a 
rocess for obtaining pbotogenie drawings requiring 
0 correction of the shadow, or having the lights 
and shadows nntransposed. The paper is firat sa¬ 
turated with phosphate of silver, instead of nitrate. 
When a drawing is required, this phosphate- paper 
ia Immersed in a solution of the iodide qf potass, 
and while still moist exposed to the light, with the 
object, the impression of which is to be taken, 
placed <m it, and left till the whole of the paper 
exposed becomes ydlow, and when removed it ex¬ 
hibits a distinct representation of the object. In 
this process there is u tendency of the iodide to 
convert the dark pho8|ftiate to yellow iodide of silver, 
which it does instantly when the solution is stroog, 
but very slowly when it is weak, unless it is exposed 
to light, and then the actioli goes on rapidly. It 
was observing this that induced Dr. Fyfe to try tha 
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inllaaiee of light on phosphate paper besmeared 
wltii iodide of potass, bj which he was led to the 
discoveiy. Of course when an object whidi allows 
the light pass Arou^ it differently is pnt on the 
paper, those parts on whidi the denser portions ot 
the object are placed still retain their darker color, 
the outer parts 0*6 tinged, just according to the 
transmission of the light When impressions thus 
prepared are kept, tiiey gradually begin to fade, 
owing to the eontiaaed action of the iodide of potass, 
and hence the necessity of submitting them to a 
pfbsenratire pro^as. After numerous trials, that 
which seemed to answer best was merely immersing 
them in water for a few minutM, and in some cases, 
eren allowing a stream of water to flow gently on 
them, BO as to wash out the whole of the iodide of 
potassium not acted on—in this way the agent which 
tends to discolor the blackened ph^hate aeems to 
be remored. 

ACTION OF VEGETABLE SUBSTANCES, 
GUM, SUGAR, &C., IN CONTACT WITH 
METALLIC OXIDES. 

M. BacaonaBL, for a considerable period, directed 
his attention to the means of submitting o^anic 
substances to the action of electric eurrenti, with 
the view of ascertuning the causes of some of the 
phenomena obserrable in those substances, pariicn- 
larly that fermentation. It was already known, 
from tile experimRita of Cruikshank and Daniell, 
that on exposing a solution (ff sugar and lime in 
water to the action of the atmosphere, small crystals 
of carbonated lime are produced on the surface; but 
the cause of this phenomenon was entirely unknown, 
although it was supposed that the carbonic add 
might perhaps be supplied by the atmosphere. M. 
Beequerel, however, has by means of the following 
experiment, ascertained the real source of the add. 
He plunged into a wide-mouthed bottle, filled with 
barytes water, two tubes, (the lower parts of which 
were stopped with moistened barytes,) filled, the 
one with a solution of lime and sugar, and the other 
, with a solution of sulphate of coppen The liquid 
contuned in the first tube was coonected with the 
positive pole of a voltaic pile, by means of a plate 
of platina, and that in the second tube with the 
negative pole, by means of a plate of copper. The 
moment this communication was established, the 
sulphate of copper was observed to be decomposed, 
the copper was predpitated in a metallic state on the 
copper plate, tiie sulphuric add was absorbed by the 
barytes, and the oxygen was transported to the posi¬ 
tive polis: where, by a re-action on the carbon oftthe 
sugar, it product carbonic atrid, which was imme¬ 
diately combined with the lime. After the lapse of 
some days, small prismatic crystals of carbonate ol' 
Ume were observed on the plate of platina, and 
continued to increase as long as there remained any 
lime in the solution. Gum, the component parts 
of vdiich are nearly similar to those of sugar, pro¬ 
duced the same effect. In both cases, those portions 
of the vegetable substance which do not tend to the 
production of the carbonic add, or of the water^of 
crystallization of the carbonate, are converted bto 
acetic add. M. Beequerel was next led to ex¬ 
amine the simultaneous union of saccharine and 
madlsginooB substances upbn the metallic oxides, 
through the medium of the alkalies and the earths. 
If hydrate of copper be acted on by water and lime, 
with the aid of heat, if becomes black, and probably 
paHtf into an andjdrous state; but if a very smuU 


quantity of sugar be aiided, a portion of tba oxide 
is dissolved, and the liquid assumes a beantiftal blue 
tint, siniilar to that of a solution of oxide of copper 
in ammoniac. Hcmey and sugar of milk have the 
same properties, whi^, however, have neyer Keen 
observed, except in sacebariDe substances. Potash 
and soda may ^ substituted for lime in this experi¬ 
ment with a similar effect, except that thdr fe^ty 
of dissolving is greater, whereas that of barytes and 
slrontia is much less. Gum does not prodqpe the 
same effect as sugar; that substance when dissolved 
by water, is not precipita^ by the alkaKes and 
earths which we have just meQtitned,''but if a deu- 
toxide of copper, in a state of hydrate, be added, 
a flaky insoluble precipitate of gum and oxide of 
copper is formed. When there exists in the ^ 

a small quantity of saccharine matter in addition, it 
reacts immedittely on the excess of oxide, and of 
copper, which has been added, dissolves it, and 
gives #blue color to the solution. In order, there¬ 
fore, to detect the existence of gum and saccharine 
matter in any substance which contains both, it is 

sufficient to add potash end caustic lime to the 
solution^ and then apply hydrate of copper to it. 
The mudloge found in a decoction of liuseed pro¬ 
duces the same efect as gum; and as the solution 
becomes sHgfatly tinged with blue, it is evident that 
it contains saccharine matter, If the solution be 
acted on by heat, the effecta are different. If a • 
solution of sugar, potash, and deutoxidesvii copper, 
in water, be heated to the boiling temperature, the 
blue oolor changes successively to green, yellow, 
orange, and finally to red, and then ril the duutox- 
ide is changed into protoxide. If oxide of copper 
be then added gradually, until there is no longer 
any protoxide formed, ^ the sugar is decomposi^, 
and nothing remains in the solution but carbonate of 
potaah and a small quantity of acetate of the same 
base. 

1^ saccharine matter of milk, which, when cbld, 
acts on copper and potash in the same manner 
as common sugar, acts differently when heated. The 
deutoxide of copper passes first to a state of protox¬ 
ide, and is then reduced to a metallic state. The 
oxides of gold, silver, and platina, submitted to the 
same tests as the oxide of copper, are reduced fo a 
metallic state, while tlie oxides of iron, zinc, and 
cobalt do not undergo any change. The deutoxide 
of mercury is reduced to a metallie stafp by potash 
and the sacebarinf matter of milk; it then, in con¬ 
sequence of the water which is interposed between 
the parts, presents itself under the form of paste. 
Under this form, the mercury may be applied to 
glass without the necessity of using *dn-foil; it is 
Buffident to spread the paste in a very thin layer, 
and heat the glass slightly, to remove the water 
which is interposed. Lime, barytes, and strontia, 
when acting by means of heat on the deutoxide of 
copper and saccharine matter, do not form compo¬ 
sitions similar to those of the alkalies. Lime, for 
instance, does not convert the deutoxide into a 
protoxide, or a metallic state ; it occasions a preci¬ 
pitate of an orange-yellow color, formed of the 
protoxide of copper and lime. In the same njanner, 
proto-cupratfs of barytes and strontia are pred¬ 
pitated. 

These are the principal results of M. Bccquercl's 
experiments, which have considerable importance, 
as showing the intimate connection between tlie 
electric and chemical systems. 
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• REVIEW. 

A Cvkm Bight Leeturn on Bleetrieity, Gal- 

panUm, JUi^fnetiam, and Electro-MagnetUm. By 

ffenry M. Noad. London: Scotty Wehgter, and 
C^.r p. %S2. 

No one of the physical sciences, with perhaps thn 
exception of chemistsy, has been of yean so 
nmch studied,as eleotrici^, considering that term 
iu its widest interpretation, as including magnetism, 
&c., a2d yet strange as it most appear, upon no 
one Bcieoce wbaterer hare their so few books 
published. 'She ]pst ige had Carallo, Adams, 
Singer, and numberless other writen; but for the 
wonderful discoveries of our own day no chronicler 
i we therefore hailed with delight the 
announcement 9f these lectures, and hastened to 
procure a copy, anxiously hoping ta«And hundreds 
of new and driightful experiments, calculated to 
convince the philoaepber by their truth and import* 
anae, and to enchant the amateur by their briUianey 
and variety. 

In this we were at first somewhat disappointed, 
until looking at the preface, we find that the primary 
object and aim of ^e author has been ** to^how in 
as interesting, concise, and clear a manner as possible, 
the identity of the electricity derived from different 
sources, and that the ^work does not pretend to a 
, Kientific character, or to convey original infor* 
mation.",Ae such, therefore, wo must n^gard it, and 
not expect more from the author than bis plan pro* 
posed, but rather see if he has accomplished well his 
object, and this we are bound to confess is the case. 
Priestly’s “ History of Electricity" gave an account 
of the science during its infancy; the present work 
ctmrinues it till now, showing ^e progress of disco* 
very and research under the hands of Biot, Faraday, 
Davy, De Luc, Daniell, Mullins, Barlow. Brewster, 
Ritchie, Wheatstone, and others, and recording 
juB.^so many experiments as are necessary to explain 
the subject, and no logical reasoning or mathemati* 
cal demonstration. The absence of these therefore 
prevents the work being scientific, while the paucity 
of experiments, and stUl greater neglect of i^para* 
tos, (there being but very few instruments described,) 
prev^ent it being so popular and useful as it might 
have been made; yet as a history of the science it 
is to be recommended, and the more so as it com* 
prisesin asm^l compass, tbptvaluable matter hitherto 
scattered over a wide extent of litrj^uture. We give 
the following extract as being among the best in 
the book :•» 

" The JHeeovery the Mariner’e Compaee.-^K 
Nei^litan, named Flavio Gioia, who liv^ in the 
thirteenth century, bus been r^arded by many as 
the inventor of ^e compass. Dr. Giltert affirms 
that Paulas Venetus brought the compass f^m 
^hina to Italy in 1260; and Ludi yestomannos 
suerta, that about 1500, he saw a pilot in the East 
Indies direct his course by a magnetic needle like 
those now in use. The variation of the needle was 
discovered* two hundred years ago, before the time 
of Columbus, but the oaritUion qf the variaiion, 
tnat is. the foot that variation was not a constant 
quantity, but varied in different latitudes, was first 
discovert by the discoverer of America, as wpears 
from the folfowing extract from * Irving’s Life ind 
Toysges of Columbus,’ vol. 1, p. 201. 'On the 
23ra of September, 1492, he perceived about night* 
foil, that t^ needle, instead of pointing to the north 
star varied but half a point, or between five and six 
degrees, to the north-west, and still more on thr 


following morning. Struck with this circumstance, 
he observed it attentively for three days, and found 
that the variation increa^ as be advanced. He at 
first made' no mention of this phenomenon, knowing 
how ready his people were to take alarm; but It 
soon attracted the attention of the pQots, and filled 
them with consternation. It seert^ as if the laws 
of nature were (Paging as they advanced, and that 
they were entering into another world, subject to 
unknown influences. They apprehended t^t the 
compass was about to lose its mysterious virtues; 
and without this guide what was to b^me of them 
in a vast and trackless ocean'. Columbus tasked 
jiis science and ingenuity for reasons with wUch ti/ 
allay their terrors. He told them that the direction 
of the needle was not to the polar star, but to some 
fixed and invisible point. Hie variation was not 
caused by any failing in the compass, which like the 
other heavenly bodies had its changes and revolu¬ 
tions, and every day described a circle round the 
pole. The high opinion that the pilots entertmned 
of Columbus, as s profound astronomer, gave weight 
to his tb^ry, and their alarm subsided.’ " 

MISCEI.LANIES. 

Optical DeceptUme .—If two equal cog wheels be 
cut out of card-board, placed upon a pin, and whirled 
round with equal velocity in opporite directions, 
instead of producing a hazy tint, as one wheel would 
do, or even as the two would, if revolving in the 
same direction, there is presented an extraordinary 
appearance of a fixed wheel. Again, if (me wheel 
move somewhat faster than the otiier, tiiea the spec¬ 
tral wheel appears to move stowly round, if the coga 
be cut slantwise cm both wheels, tite spectral wheel 
in like manner exhibits slant cogs; but if one of the 
wheels be turned, so that the cogs shall point in 
opposite directions, then the spectral wheel has 
straight cogs. If wheels with radii, or arms, be 
viewed when moving, then similar optical deceptions 
appear; and thou^ the wheels move never so foot, 
yet the magic of a fixed wheel will be presented, 
provided move with equal Velodties. If they 
overlap ca(^ ether, even in a small degree, timn 
very curious lines will be seen. Mr. Far^y avails 
himself of a mane lonthom for the purpose of show¬ 
ing a series of deceptions as produced ,by shadows. 
Thus, with the two wheels mentioned, if only one 
is turned in the sunlight, a shadow corresponding 
to its appearance will be produced; but if Imth are 
turned in opposite directions tiie sh^ow is no longer 
uniform, but has light and dork alternately, and 
resembles the shkdow of a fixed wheel. Perhaps 
the ^ost striking experiment is the following 
A paste-board wheel has a certain number of teeth, 
or cogs at its edge—a tittle nearer the centre is a 
Aritt of apertures, resembling the cogs in arrange¬ 
ment, bnt not to the same number. Still nearer 
tite centre is another series of the same apeituree, 
different in number, and varying from the former. 
When this wheel is fixed upon another, witit its fiice 
held two or three jrards from an illuminated mirror, 
and spun round, toe cogs disappear, and a greyish 
belt, three inches broad, becomes visible; but on 
looking at the glass, through the moving wheel, 
appearances entirely change*>-one row of cogs, or 
apertures, appears as fi^ed at if the wheel were not 
moving, while the other two give on opposite result; 
shifting the eye a little, otoer sad new sppesruees 
were produced. Mr. F. statea^tiiat the combinations, 
as to color, form, and other circumstances, are 
inmimeralile. 
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Th$ Phtnakiiticope or StoioMpe —TbtsataQsiog 
inttrnment conBitts of a turning wheel upon which 
flfuree are teen to walk, jump, pump water, ttc. 
^e diak or wheel should be of stout card»board, 
upon which ahould be paiuted, towards the edge, 
figures in eight or tea postures. Thus if it is wished 
to represent a man bowing, the first portion Is a 
man standing upright; in the second, his bodjr has 
a slight inclination; in the third, at^ more; and 
•o on to the sixth porition, where the body U most 
bent; the four following represent the body return¬ 
ing gradually to its erect posture. Between each 
t^ figurea, on the wheel, should be a slit, three- 
fourths of en inch long, and one>fourth of an incL. 
wide, in a dimtion parallel with the radii of the 
wheel, and extending to an equal distance from the 
centre. To^rkthiainitrument,placethefiguredside 
of the wheel before e looking glaas, and cause it to 
reToWe npon its centre; then look through the slits 
or apertures, end you may obaenre, in the glass, 
the figures bowing continually, and with a rapidity 
proportioned to the rate at which the wheel tarns; 
the illusion depends on the circumstance,* that the 
wheel between each aperture is covered, while the 
figure goes forther; that the deception may be com¬ 
plete, it ii necessary that every part of the figurea 
not bowing ahould be at an equal distance from the 
centre of the wheel and from the slits; also: that 
the figure possess equal thickness and color. 

answe^toTqueries^ 

25— ffolo arejbttil woods cut and ground, so at 
/o dejft microtcopie ob;eeU f Answer^ on page56. 

26— Ff'ders can/MsiY ammalculet 6e pureAated f 
Of Mr. Samueb, Fleet Street; of Mr. Stntchbnry, 
Tlieobald's Road, and of most opticians. 

27— Why doea rotten wood akine tn Ms dart f 
Some have supposed chat a peculiar kind of fer¬ 
mentation takes place in certain kinds of wood, 
decaying fnut, &c., which gives rise to pbosphu- 
retted hydrogen. Others think that the putrescence 
of these bodies give life to minute luminous insects. 

33 and 34—FFAsnes aritea the aiugin^ qf a fra- 
kettle7—And what occasions the rumbling noiae 
when hot iron ia plunged into cold water, or ateam 
let into a cold teaeel / In the first case, when a 
piece of hof metal ia plunged into water, the sur¬ 
face of water in contact with it is instantly con¬ 
verted into ateam, and by its sudden expansion into 
a much greater volume, like gunpowder when 
ignited, cauaea a violent vibration, which is greater 
aa the meUl ia hotter. In the case where steam is 
let into scold vessel, the phenomenon is reversed, 
for, on the entrance of the ateam, part of the air is 
driven oat to make way for it, but the next instant 
the steam being rapidly coudensed, a vacuum r.$ 
produced, which the air rushing in to fill up pro¬ 
duces the noise referred to. The singing of a tea¬ 
kettle has a very similar origin. The water ai it 
becomes hot ratifies the air above it, which, in ite 
escape, passing through the small cavity aronnd the 
lid, producea the noiae referred to. 

3S—What ia the cttttae qf magnetiam / Tolnqnire 
into tiis emose of the great forces of nature, such 
sa magnetism and many others, mnat lead to imper¬ 
fect concluaioni, as we know them only by tbeir 
effects. Thus the cause «f gravitation ia hidden 
from ua, though its effects are well known. Thus 
it is with the attraction of cohesion. Magnetism ia 
supposed to be caused by thf electric fluid, which 
passing in one direction occuioos magnetic enrrents 


in another, but whether this fluid eauses* another 
fluid to be formed, or merely becomes perceptible 
to ns, is unknown. 

39—FTfly ia the rainbowarit^, andno/aetr^ar 
diac f The reason is, that the rays of l^bt passing 
through the drops of water only reach the eye of 
‘the observer, within s certain angle: that is, there 
ia a limit on either side of Ufb bow, beyond which 
the observer doea not sec the difi'erent rays refracted. 

4i—What ia the beat mode qfUlling mfccfs m- 
iended for speemens t Pierce the thorax with a 
pin, and put the insect thra fastened to d^cork, in 
a wine glass, with a baming sifiphur’match, or else 
put npon it a drop of prussic acid. 

45— i>>M alcohol esiat M any liviny vegetable 7 
No. Alcohol ia not the product qf vit8lit;^r'R‘c...iH 
only be generated by fermenting those vegetables 
which contaiif saccharine matter; bat be it observed, 
that certain joicy fmita may undergo the vinooi fer¬ 
mentation, even when hanging on the tree, and 
hence become intoxicating; but this doea not annul 
the fact of alcohol being toe reault of decomposition, 
because fruit when fully ripe, ia no longer a part of 
the livipg plant, but merely continued attached to 
it. Grapes in wtrm countries are on toe vines till 
dead ripe, though we very much doubt if the stories 
of toe ancients ususlly getting drunk by eating 
gripes be at all to be depended upon : toe bnoches 
of grapes put into the hands of bacchanals being" 
merely significant of wine, the product ef'toe grape. 
46 and 48—See answer to Query 3H. 

49— What iathereaaon that the gold leaf, MronpA 
which the electrical ahock ia paaaed, becomea em¬ 
bedded tn the glaaa between which it ia placed? 
Because the surface of the glass and the gold leaf 
are, by the shock, partially melted at the same 
moment, and therefore they cohere. 

50— By photogenic drawing can any of Meprt- 
mitioe colora be produced 7 Not any, except the 
violet. The only colora produced are various shades 
of violet, brown, and black. 

bl—Wkat ia the comprnrition if the marmorafum 
cement aa used by dentiata 7 Mastic varnish and 
plaster of Paris. (See page 360.) 

h2~—Where are the cloude when the air ie clear 7 
Clouds are masses of vapor, more or leas dense ac¬ 
cording to circumstances, fioiting near the snrfare 
ready to fall, in rain, snow, Ac., as soon as the air 
by any cause renders them a little mire dense, or 
else rising highel whenever a change of temperature 
renders them more buoyant, until they exiat not in 
the state of condensed mssaea, but of vapor diffused 
all around. 

53— Why doet the leind come in '^ia 7 When 
any portion of the atmosphere is heated, conse¬ 
quently rendered light, it becomes displaced by that 
pa'it which-irmore dense, and vice verea. Various 
modificationsof these causes, produce the different 
kinds of wind, which, when attended with a rapid ac¬ 
tion of shortdnntion, are denominated gusts of wind. 

bi—Can Fiahea be said to breathe 7 Yea. They 
reapire by meant of bronchiw, which are internal 
in toe^ adult, and are often preceded by external 
bronchiie in the young. The lungs are always rudi¬ 
mentary, smnetimes in the form of a short, single air 
bag, sometimes, divided or ramified, and generally 
communicating by an air duct with the intestine, 
stomach, and oesophagus, but seldom aiding in re¬ 
spiration. The quantltv of air consumed by fishes 
is very small, which enables them to remain under 
water a considerable time without respiring. 




Thbrk have been lateljr exhibited in London, in t 
various of the clockmskera' and jeweilers* shops, 1 
modela of ships put in action bjr annexed machbiery, 
and having the various rolling and pitching motions 
which nataral) 3 r occur with real vessels. It is one 
of the iDost successful attempts at imitative motion 
ever accomplished. It is perfectly free from all 
those ttaeeato effects which generally mar the finest 
productions of clnck«work, and it faithfully exhibits 
the «uy, ever-varying, tind ever-blending changes 
of position and surface, which a stf%dy stiff breexe 
will prodnoe on a flowing sea, and a vessel onder 
full sail. 

The sympathy, if we may so term it, of the ship 
with the sea, is admirable; when ibe seems to over* 
take a wave, her bow slides up its side, and is pro¬ 
jected into the air : as she rides on l<ie hteaat, her 


t stem also becomes elevated, and her deck is, for 
Uan instant, horizontal; and then, as she leaves it. 
! her bow is depressed, aod she sinks bodily down 
into the sucrtH-ding hollow. 

Though ihe effects are so perfect, yet the 
mecliHnisin, it will be evident, is very simple. It 
is concealed in the model from the observer, by a 
membrane, which is attached to the hull, knd thence 
extending to the borders of the machinery-chest, is 
there fastened. This membrane is very delicate in 
its texture, and extremely pliant; it is not strained 
tight, but, on the contrary, left ver)' full; and its 
surface is painted tp represent an agitated sea. 
In all the elevations and depressions of the veaselt 
this membrane of courae accompanies it; but to 
the spectator, the motions vf the vessel seem to be 
the affect and not the cause of the waves. 
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In the Vagram, one of the containing plates of 
the machinery ia removed to show the connexion 
of the parts. A spring contained in a barrel A 
communicates motion to the wheel B, by means 
of the pinion in the centre of it; this works the 
wheel C, which is connected with and turns the 
wheel D; the wheels C and D having the some 
number of teeth. The force is continued onward 
lb'the scaprment wheel F, which, working into an 
endless screw attached to a fly, serves the purpose 
of equalizing the movement, preventing the ma- 
cBinery tuddenly runniny doum ; it answers, how> 
ever, no object in communicating either of the 
motions of the vessel itself. This is accomplished 
by means of levers attached to cranks working from 
the centres of the wheels C and D; the other end 
of those levers being attached to the side of the 
vessel at two points, as represented underneath the 
membrane. Also to the same part, or still better 
to the keel, is attached the bent lever F, resting on 
a fulcrum I, which is continued beyond to any 
convenient length, and has near its end a moveable 
wheel attached. t 

Supposing the lever F to be removed, the cranks 
and the levers vertical, and the machinery in 
action, it will be seen by examination, that motion 
would be communicated to the vessel, but that it 
would be simply vertical, a mere up and down 
movement, and that the deck would be always 
parallel to the line in which it lay at starting; if 
w'c add the lever F, centering it midway between 
the points where the levers from the wheels are 
fastened to the side of the vessel, a very small but 
scarcely perceptible variation would be produced, 
but if we now place its centre-pin nearer to the 
centre-pin of one of the shafts than to that of the 
other, w'e shall have the motion of the two levers 
so controlled by the lever F, that they move both 
ascending and descending, with different and dif¬ 
fering velocities; so that the stem and the stem 
of the ship will rarely remain for two successive 
instants in the same level plane. 

The invention is French, and patented. The 
, names of T. C. Cailly and £ude, are a^amja^ upon 
the machinery case. 

THB CLOCK PENDULUM. 

It is controverted by Galileo and Huygens rbich 
of the two first applied the pendulum to a clock. 

After Huygens had discovered that the vibration 
made in arcs uf a cycloid, however unequal they 
might be in extent, were all equal in time, he soon 
perceived that a pendulum applied to a clock, 80*aa 
to make it describe arcs of a cycloid, would rectify 
the otherwise unavoidable irregularities of the 
motion of the clock; since, though the several* 
causes of these irr^larities should occasion the 
penduloro to make greater or smaller vibrations, 
yet, by virtue of the cycloid, it would still make 
them 'perfectly equal in point of time: and the 
motion of «the clock governed by it would, there¬ 
fore, be preserved in equal regularity. But tiie 
difficulty was, how to make the pendulum describe 
arcs of a cycloid; for naturally the pendolnm, 
)>e>ng tied to a fixed point, can only describe 
regular ares about It. 

Here Huygens contnved 'to fix the iron rod 
or wire, which bears the ball or weight at the top, 
to a nlken thread, pl^d between two cycloidal 
cbeeki, or two little arcs of a cycloid, made of 


Hence the motion of vibration, applying sue- 
cessively from one of those arcs to tlie other, tiie 
thread, which is extremely flexible, easily assumes 
the figures of them, and by that means causes ^the 
ball or weight at the bottom to describe a just 
cycloidal arp. 

This is, doubtless, one of the most ingenious 
and useful inventions many age^ have produced, by 
means of which it has t^en asserted, that there 
have been clocks which would not vary a^single 
second in several days; and the same invention 
also, gave rise to the whejp doctrine of ftivolute 
and evolute curves, with the radus And degree or 
curvature, 8cc. 

It is true the pendulum ia still liable to its 
irregularities, how minute soever ^they roaf*'v^'.- 
The silken thread by which it is sitspeuded shortens 
in moist weatb^r, and lengthens in dry, by which 
means the length of the whole pendulum, and 
consequently the times of the vibrations, are 
somewhat varied. 

To obviate thia inconvenience, M. de la Hire, 
instead of a silken thread, used a fiite spring, 
which wi^ not indeed snbject to shorten or lengthen 
from those causes; yet he found it grew stiffer 
in cold weather, ^ and then made its vibrations 
faster than in warm, to which also we may add 
its expansion and contractiott by heat and cold. 
He, therefore, had recourse to a stiff wire or rod, 
from one end to the other. Indeed- by this 
substitute he renounced the advantages of the cy¬ 
cloid ; but he found, as he says, by experience, 
the vibrations in circular arcs are performed in 
times as equal, provided they aie not of too great 
extent, as those in cycloids ; but the experiments 
of Sir Jonas Moore, and others, have demonstrated 
the contrary. 

The ordinary causes of the irregularities of 
pendulums; Dr. Durham ascribes to the alterations 
in the gravity and temperature of the air, nhiln 
increase and diminish the weight of the ball, and 
by those means make the vibration greater and 
less ; an accession of weight in the boll being found 
by experiment to accelerate the motion of the 
pendulum, for a weight of six pounds added to 
the ball, Dr. Durham found, made his clock gain 
three seconds every day. 

A general remedy against the inconveniences of 
pend^ams is to m^e them long, the k<tll heavy, 
and to vibrate bufi in small arcs. These are tito 
usual means employed in England; the cyebidal 
cheeks being generally neglected. 

Pendulum clocks, resting against the same rail, 
have been found to influence each otb^’s motion. 


*• ANIMAL HEAT 

Thb natural temperature of man is m constan 
and equable, that a thermometer bulb being placed 
under the tongue, the mercury will be found to 
stand at nearly the same d^ree (96^ in the hot¬ 
test cUmate, as at the polea. heat is veiy 

little dependent upon external circumstances, and 
the inTeatigati^ of ita orf^n is worthy the attention 
f the acientinc. For the first consistent theory 
f the production of animal heat we are indebted 
x> Dr. Crawford. He considered that arterial 
ilood has a greater capacity for heat than venous 
lood, and common air than carbonic acid .gas. 
'o make his theory intelligible, I should pmnise 
:hat the irircSlation of the blood is performed In 
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the foUowing mannerThe^lood is propelled from 
the heart into the arteriea^it is distribute through¬ 
out the body and returns again to the heart through 
the veins: in respiration a remarkable change takes 
pljbe through the medium of the air in the lungs; 
the black venous blood being exposed to the air 
is converted into fiorid arterial blood; a certain 
proportion of oxygbn ia withdrawn from the air, 
and a correspond^g volume of carbonic acid gas 
eliiniripted; such is the process of the drculation 
and ionguification of the blood, and on this was 
Crawford's theory founded. When the carbon of 
the venous bldod unites with the inspired oxygen, 
and forms carbonic acid, the less capacity of this 
than common air for <»Iorie, most cause an in- 
of temperature; but the blood, having 
changed from venous to arterial, has acquired a 
greater capacity than brfore, and absorbs ^e heat 
given out by the carbonic acid. The blood, of 
course, does not become wanner; becaiAe the 
amount of heat is no more than enough to render 
its temperature equal to what it was before. Hie 
body in this way acquires a fund of caloric, and 
yet the lungs, the laboratory in which it is Required, 
do not experience any elevation of temperature. 

Another and very different hynotheiis has been 
advanced by that illustrious physiologist, Sir Ben¬ 
jamin Brodie. lie refers the generatiou of animal 
• heat solely to the nervous system. He divided the 
spinal marrow of many of Ae inferior animals, and 
at tlie same time kept up respiration by artificial 
means; but though Uie sanguification of the bloud 
was effected, though carbonic acid was duly 
eliminated, the temperature of the animals rapidly 
ell. He therefore concludes, that animal heat 
depends much more upon the influence of the 
nerves, than any chemical clianges occurring in 
respiration. 

Such are the most plausible theories yet ad- 
vaAed to account for the subject under our notice; 
let me now examine their comparative merits. 
The hypothesis of Crawford is untenable in its 
full extent, for recent invcstigatioiu have shown 
that there is no difference, in capacity for heat, 
between venous and arterial blood; consequently 
the pomer-stone of this theory is shaken. Again, 
the experiments of Brodie are not beyond cavil, 
for other physiologists assert, that animal heat may 
be maintain^ for some time by the aid of artificial 
respiration, even when all conn^tion has ceased 
between the brain and lungs. Such is the position 
in which the matter at present rests; there is 
a vital and chemical bypothesia. 1 am inclined 
to think thaf a modification of Crawford's .views 
may be adopted with much plausibility; it is going 
too for to say, that the arterialization of the blood 
has nothing to do with the maintenance of -ithe 
vital temperature~ooe of the great functions per¬ 
formed by respiration is the evolution of much 
carbonic acid from the system; now we know, 
that the disengagement of carbonic acid is often. 
Or 1 may say always, accompanied by evolution 
of caloric—such as in combustion and fermentation, 
and to say the least of it, there is a remarkable 
narallrUsm between combustion and, respiration. 
Warm-blooded animals are observed to consume 
the most oxygen, and in proportion as their respi¬ 
ration is perfect, are they found to possess the 
most aniB^ heat. Thus reptiles and fishes are 
very Httle warmer than the efements they inhabit. 

[Oor correspondent is, perhaps, not aware of i 
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the recently-promulgated frieory of Dr. J. M. Winn, 
(see Philosophical Magazine, March, .1839.) who 
has gone far to prove that the incessant contractiona 
and dilatations of the arteries during life must 
pro,'e an efficient source of animal beat. The Dr. 
was led to this inference by having observed that 
caoutchouc has the property of evolving heat when 
suddenly stretched. To prove the accuracy of hu 
supposition, that other bodies might be endowed 
with a similar pro()erty, he took the aorta of a 
bullock, and was gratified in being enabled to ver^y 
his previous conjecture. The experiment he de¬ 
scribe as follows:—Having cut off a circular 
,p<Htion of the descending arc of the aorta, abouf 
an inch in length, 1 laid it open, and carefully 
dissected out the elastic coat, and taking bold of 
it by each extremity 1 pulled it to Bod fro with a 
continuous jirking motion, (in imitation of the 
systole and ffiastole of the artery,) for the space of 
almat a minute. When, placing it upon the bulb of 
a thermometer, I bad satisfaction to find that 
after it had remained two minutes, the mercury 
had rissn as many degrees. , On removing the 
thermometer, the heat immediately began to di¬ 
minish." The Dr. took every precaution to prevent 
the heat arising from his hand, breath, Ac., and 
concludes that the whole of the heat developed in 
the ^imal economy can, by this theory, be satis¬ 
factorily explained, and also that the variations of 
animal temperature, arising from topical inflamma¬ 
tions, exercise, the chemical functions of the 
viscera, febrile disorders, and decrease of animal 
heat in old age, can be more readily accounted for 
by this mechanical theory, than jiy either that of 
Dr. Crawford, or Sir B. Brodie.—£ d. J 

NATURE OF PETRIFACTION. 

In many instances we find a mere substitution of 
mineral matter lor tlie original animal or vegetable 
substance. Such are those casts of sandstone, 
indurated clay, and other consolidated* materials, 
which bear the forma and impressions of organic 
bodies, btit peusess neither the internal structure, , 
nor any vestige of the constituent substances of the 
original. Casts and impressions of shells, of the 
stems and leaves of plants, and of fislv-scales ; the 
flints, which derive their form from echiuiU-s, Ac., 
are familiar examples of this process. 

In genuine petrilactions u transmutotion of the 
parts of ao organized body into mincrul matter 
takes place. Putrin, Brongniart, and other pbilo- 
sopbers, aupposb that petrifiictinii has frequently 
beei^ effected suddenly, by the combination of 
gaseous flriids with the constituent principles of 
organic structure. It appears, indeed, certain, 
fut the conversion into silex both of animal and 
vegetable substances, must, in the majority of in¬ 
stances have been almost instantaneous, for the 
most delicate parts, those which would undergo 
decomposition with great rapidity are often pre¬ 
served; such, for instance, as the capsule of the 
eye, the membranes of the stomach, the soft bodies 
of molnsca; and in plants, the cellular and vas¬ 
cular tissue, and even the pollen. The fact of the 
silicificatioo of trees in loose sand, and of the 
bodies of molusca in tlieir shells, as in the fossil 
oysters from Brighton,’while neither the sand in 
be one instance, nor the shells in the other, are 
mpregnated with silex, cannqt be explaiued by the 
.nfiltration of a mliceous fluid into cavities left by 
he decomposition and removal of the anim^ 
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substaoee. A combination of gaseoas floids, with 
the conatituent principles of the animal or regetable, 
changing the latter into stone, without modifying 
She arrangement of their molecules, so as to alter 
terms, seems the only mode by which such a trans- 
aautation can have been eflected. The production 
cf con;:elBtion, b/a simple shstraction of caloric, 
is akin ro this change ; but petrifaction is induced 
by the introduction of another principle. As to 
density, the most subtle gaseous fluids may acquire 
the greatest solidity; as, for example, in the union 
of oxygen with metallic substances. Oxygen is 
puppos^ by Patrin to be a chief agent in the phe« 
nomenon of petrifaction, by its combination with# 
the phosphoric priuciple, which is present in or* 
ganized bodies. 

Artijtcial f*efri/cc/ioiw.—lAst year M. Goppert 
published the result of an interesting investigation 
of the condition of fossil plants, and the process of 
petrifaction. Mr. Parkinson had remarked, that 
the leaf in ironstone modules might sometimes be 
separated in the form of a carbonaceous film; and 
M. Coppert buvitig lately found similar examples, 
was induced to undertake a set of experiments. 
He placed fern leaves in clay, dried them in the 
shade, exposed them to a heat, and obtained 
striking resemblances to fossil plants. According 
to the degree of heat, the plant was found ^ther 
brown, shining black, or entirely lost, the im¬ 
pression only remaining; but in the latter case the 
surrounding clay was stained black, thus indicating 
that the color of the coal shales is from the carbon 
derived from the plants they tuclude. Plants 
soaked in a solution of sulphate of iron were dried 
and heated till every trace of organic matter bad 
disappeared, and the oxyde was found to present 
the form of the plant, liia slice of pine-tree the 
punctured vessels peculiar to this family of vege¬ 
tables were perceptible. These results by beat 
are probably produced naturally, by the action of 
moisture under great pressure, and the influence 
of a high temperature. 

J^ssilizalion of Jf^ood. —* Sometimes the most 
minute structure is preserved, as in the Vessels of 
palms and coniferse, which are as distinct in the 
fossil as in the nicent trees. From this state of 
perfection, have every degree of change, to the 
lost stage of decay; the condition of the wood, 
therefore, had no iiifluence on the process. The 
hardest wood, and the most tender and sncculent, 
as for instance, the young leaves of the palm, are 
alike ailicifled. In some instants, the cellolar 
tissue has been petrifled, and the vessels have 
disappeared; here silicitication must have tuen 
place soon after the wood was exposed to the action 
of moisture, because the cellular structure would 
soon decay; the process was then suspended, ana 
the vessels decomposed. In other examples, the 
vessels alone remain; a proof that petrifaction did 
not commence till the cellular tissue was destroyed. 
The specimens where both cells and vessels are 
silicifled, show that the process began at an early 
period, and continued till the whole vegetable 
structure was transmuted into atone. Dr. Tomer, 
in some admirable comments on the subject of 
petrifaction, remarks, that whenever the decompo¬ 
sition of an organic body h(s begun, the elements 
into which it is resolved are in a condition peculiarly 
fiivorable to their entering into new combinations; 
and that if water, charged with animal matter, come 
in contact with bodies in this state, a mutoal action 
takes place, new combbations result, snd solid 


particles are preripitated, so as to occupy ttfb place 
left vacant by the decomposed organic matter. 

Mr. Parkinson, in corroboration of his opinion 
that wood undergoes bituminization before it be¬ 
comes petrified, mentions, that a specimbrh'of wood 
from Walton, which was changed into marble, and 
took a beautiful polish, left, upon removing the 
carbonate of lime by muriatic dcid, a mass of light, 
inflammable, bituminous wood, which possessed a 
volume almost equal to its original state. ^ 

Petrifaction by Flint .—The various forms in 
which silex is found, ar%- proved to hat^ been 
dependant on its state of solution; m quarts 
crystals it was entirely dissolved, m agate and 
chalcedony it was in a gelatmous state, a ssumi ng 
a spheroidal, or orbicular disposition, according'' 
the motion given to its molecules. Its condition 
was also modified by the bfluence of organic matter. 
In some polished slices of flints from Bognor the 
transiefon from flbt to agate, chalcedony, and 
crystallixed quartz, is beautifully exhibited. The 
shell of an echbus, b the possession of Dr. Man- 
tell, is transmuted into crystallized carbonate of 
lime, aiyl the lower part of the cavity uccupied by 
flint, the upper surface of the latter being covered 
by crystals of calcareous spar, 'i'he curious fact 
that the shells of the echinites in the chalk are 
alnfost invariably filled with fKnt, while the crusta- 
ceous covering is converted into calcareous spar, is, 
perhaps, attributable to the animal matter of the 
echinus having undergone silicificatlon; for the moat 
organized parta are those which appear to have 
been most susceptible of siliceous petrifaction. In 
another specimen in Dr. Mantell’s museum, the 
body of on oyster is tumt^ into flint, while the 
shell is, as usual, carbonate of lime. The shells of 
molusca, the crustaceous skeletons of echini, and 
the bones of the belemno-sepite, appear to have 
possessed too little animal matter, and to have 
been too much protected by calcareous earth,'to 
have become silicifled ; they are changed into 
spar by water charged with carbonic acid gas, 
having insensibly effected the crystallization of 
their molecules. 


MACHINE TO COVER WIRE WITH*^ 
SEALING W AX. 

Consthuct a vessel in the shape of at* segment of 
a cylinder; let the distance, A 11, (see flg.,) be 



about fourteen bdies, and the versed tide, or 
depth, about five bches, the breadth two jnehes. 
At A is fizedra small deep grooved pulley, and at 
C is another, about one and a half inch b diameter, 
also deeply grooved: at D is soldered a stout wire, 
bent as in the figure. E is a small ^Hnder of 
brass, with a hole through it in the direction of 
its axis, a little larger than the size of the wire 
btended to^.be covert; the diameter of the aper- 
Inre. may vary according as we may wish to give 
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■ thiclc*or a thin corering to the wire. Serenl 
cylinders ought to be made of different bores, to 
accommodate wire of different aises. The cylinders 
liav^ small steel centres, as represented id F, which 
fit severally into a steel fork or spriag. The 
bottom part of the steel spring fits into a tnbe 
at the end of B, where is a chan^ to conTey back 
into the vessel the r^undant retin. Hie cylinder 
E, therefore, having motion in every direction, 
can ac(y>mmodate its^ to the wire. It will, how¬ 
ever, always be best to draw the wire from the 
wax in #Une in which and D coincide. Every 
thing i.eing noi^ arrmged, the wire to be cov e red 
is passed over the pulley at A, under C, over D, 
and through the brass cylinder at E. Hie braaa 
must bp heated by means of a lamp, in 
order to prevent it solidi^ng the wax. The vetad 
ii now to be partially filled with melted aealing 
wax or reain, and the wire must be drawn through 
at a pretty quick, though r^ular speed. * Hie 
wax may be kept melted by a l^p placed under¬ 
neath the vessel. If the wax get solid at £ it must 
be mnlted by means of the lamp. 

With an apparatus like this, 2500 feet of thin 
wire have been covered in half an hour. * 

The resin is made by mixing eqq^ parts of shell 
lac and Venice turpentine, taking care to melt 
the turpentine before putting in the shell lac, which 
• must 1^ done graduallyu If the wax should be 
found too brittle, it may be brought to a proper 
consistence by adding a little spirits of turpentine. 
A few trials will euahle a person to judge of the 
right consistence of the wax. 

Wire covered in this wav is as valuable for 
electro-magnetic purposes, as if it were covered 
with silk or cotton. 


PRINTING BY ELECTRICITY 

TA production of drawing by electricity is a 
subject which seems to have engaged more atte uion 
■broad than in this country. In Russia they have 
long been in the practice of engraving what are 
called Russian snuff-boxes, which are formed of 
a kind of imitation platinum, and have drawings 
mat^e upon them by an application to their con- 

S acting powers, ^cently. Professor Jacobi, of 
t. Petersburgh, has bren encouraged by the 
Emperor in^a course of experiments on copying 
copper-plates by galvanism. Hesses a new com¬ 
pound metal, and transmits all the lines of the 
engraving with perfect accuracy. 

The sympathy and antipathy of electricity to 
particular eofora seem, however, to point out 
a means of more easily effecting the process of 
copying. It has tong knoirn that electricity 
is repelled by a black aurface, and attracted, by 
white; and some intereatiDg illustrations of the 
effects (if a thunder-storm upon cattle are related 
in the “ Philosophiotl Transactiona.” This effect 
has been further confirmed by an able article on 
the operation of lightning on the masts of men- 
of-war, read before the Electrical Society at one of 
their late meetings. 

Thil property of color might be so applied, as, 
by electric^ power, to pr^uee en^v^ plUes 
from prints, impressions of prints from plates or 
even from other prints, and an operation intro¬ 
duced which might, in some cases, compete with 
photograhy, and in others anpersede the printing 
press.—ita'fieey Afaparine. 


MELLONrS EXPERIMENTS ON HEAT. 

At the Royal Institution, on the 23rd of January, 
1835, Dr. Faraday commenced the lectures of the 
season by describing and exhibiting the experiments 
which Melloni, a young Italian philosopher now 
resident at Faria, contrived to elucidate the nature 
of heat. 

Hie great improvement which be has introduced, 
and which bids fiur to enable us aoon to develops 
completely the cause of the phenomenon dependent 
on the presence of this important principle, is thft 
adaptation of the thermo-multiplier aa a dfijcvtn 
^dicator of sensible beat. All the experiment# • 
which had been previously made on this subject 
were performed by means of Leslie’s differential 
thermometer, which, altho 1 ^^h comparatively, aa to 
other instruments, a delicate contrivance, is lur* 
passed in an infinite d^ee by the tbermo-multi- 
pUer. The multiplier consists of about 30 pain 
of bars of bismuth and antimony: the elements 
being so extremely delicately formed that the 
extremitipa preseut n surface uf 4-lOtiu of an 
inch square. These sre made to communicate 
with the multiplier, by means of wires leading from 
the extreme ban. Hie multiplier consists of a 
coil of silver wire, armed with nlk, and having, 
a magnetic needle so placed in a free space within 
the (^tre of the coil, as to enable it to oscillate 
readily. Now, it was observed by Melloni, that 
when heat, even that of the band, is applied to 
the pile, a powerful effect is produced upon the 
needle of the multiplier, which undergoes an im¬ 
mediate declinatiou, and traverses an arc more 
or leu great if the heat is constant in a constant 
interval. It is quite obvious, therefore, that this 
must be a most excellent thennoscope, and must 
be admirably adapted to the delicacy which is 
necessary in experiuientmg in reference tu beat. 
Provided, then, with this apparatus, MeUoni set 
about examining accurately the relations of heat 
and light, a problem which philosophers have 
long been endeavouring to elucidate. For this 
purpose, die studied permeability of heat through 
different bodies. Mariotte concluded, from his 
experiments, that the heat of a common fire does 
not pass through glass, or at least, in very minute 
quantity. Schcele went further, and decided that 
not a ray of heat traverud glass. Pictet, however, 
repeated Scheele’i experiment, and obtained a 
contrary result. From these observations, and 
those of Herschel, it was inferred tliat heat does 
not pan through diaphanous substances, with the 
exc(l|)tion of atmosjiheric air. Prevost and Oela- 
rouche, by ingenious adaptations, proved, however, 
that heat is transmitted directly through glau, 
iAdependent of its conducting power; and this 
fact has been allowed, with few exceptions, by 
all philosophers. But although this admission was 
made, the subject was involved in great obscurity, 
and presented an inviting field of inquiry ,to the 
ingenuity of Meiloni. No examioation had been 
instituted into the influence of the state of the 
surface, of the thickness of the aubstancea tiirough 
which the heat was transmitted, or of their intenial 
structure upon permeating beat. These, however, 
were taken up by Melloni, and he is still engaged 
in prosecuting his researches. It is easy to see 
how the different relative diathermal powers or 
capacities of bodies for transmitting heat could 
be determined by the appalatua of MeUoni, for 
all that was required was to interpose tbe substance 
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whow powers were to be investigated, between a 
steady b es t and the voltaic pile, when their ca¬ 
pacities would be indicated by the rapidity of the 
action upon the needle. That the heat is actually 
traiumitted, and does liot pass by conduction, 
is prov^ by the &ct that the internal portions 
of the glass do dot instantly become heated, which 
is demonstrated by placing a glass screen in front 
of the pile, and intercepting the eoinmxuiication 
with the MUrce of beat. The pMterior surface 
pf the glass plate would radiate the beat conducted 
from its interior towards the pile, if the hypothesis 
that the heat is communicate by conduction were 
'correct. But this does not occur, and hence, 
there ia no alternative left but the concloaion that 
heat permeates bodies directly. Heat and light 
agree, ther€.^re, in tins property, that both pos- 
seia the power of passing through bodies. It 
ia proper that each ahould have sudi a capadty 
distinguished by appropriate names, until their 
identity be prov^. Melloni terms tbe permeating 
power of heat through bodies, diathermal power, 
Just as we indicate capacity of bodies ta*tranamit 
light by tile names, transparency, opalescence, &c. 
Tie diathermal power is subject to similar modifi- 
catioos. Heat, however, differs from light in 
•this respect, that the facility with which it is 
transmitted by different bodies baa no relation to 
their transparency. 

Thus if we suppose the rays of a constant heat 
to be represent^ by 100, the only body which 
spears but slightly to dimiBuh this when inter¬ 
posed as a screen is rock salt, whose diathermal 
power is 92, but the quantity of beat transmitted 
through a crystal of smoke-colored quartz will 
he denoted by 57, and through a crystal of alum 
by 12, where the difference is so very great as to 
eacite astonishment. This and similar facts have 
induced Melloni to conclude that heat and light 
are distinct; but in this opinion Dr. Faraday does 
not coincide. 

Melloni has also examined the diaihermsl relation 
of colors, and has found that their powers are 
in the following order: violet 53, yetShwisb red 53, 
purple red 51, bright red 47, pale violet 45, 
orange red 44, clear blue 42, deep yellow 40, 
bright yello«k34, golden yellow 33, dark blue 33, 
apple green 26, mineral green 23, very deep blue 
19. Hence, we see that the mineral relations 
of the colors to their heating power is so com¬ 
pletely altered, that the violet ray, which in tbe 
spectrum possesses temperature 25 or 30 times 
below that of the red ray, observes here a higher 
temperature, but tbe result seems modified as 
occurs with Ught by tbe nature of the power 
employed, to illustrate the comparative experiments. « 

i)r. Faraday exUbited many of the experiments 
which Melloni has described in his papers, especi¬ 
ally in reference to the diathermal properties of 
rock salt, glass, alum, with screens of which 
substances he bad been supplied. The absorptive 
power of different colors, in relation to the solar 
spectrum, was well illustrated by means of the 
oxy-hydrogen blowpipe. Tbe contrivance passing 
the decomposed ray through a volume of disengaged 
ammonia had a happy effect, the colors of the 
specCmm being ss it were made to float in the air. 

He likewise exhibited the method of polarixing 
light by means of tourmaline, by which fancifiu 
figures STS formed, andt light transmitted or with- 
held by merely altering tbe relative position of the 
screens properly adapted. 


REVIEW. 

A Treaim on Wood Engrming: Hiftorical and 
Practical, tcith upwards qf300 Uluttration^ en¬ 
graved on Wood, by John Jackson, knight & Co. 

At length this splendid book, of which the public 
have heard so much, is bejbre them. We have 
been especially solicitous to procure a copy, that 
we might examine it and give to our readers an 
unbiassed opinion of its merits. The worlf is one 
printed of a noble size, excellent paperand the 
best of type ; and in a strffng, Jiandrome binding— 
thus much of its getting vr. The contents o- 
it require a longer notice, too long indeed to form 
but a single paper; we shall therefore 
ourselves at present to the considefatioii of a single 
chapter, that^on the practical part of the art; and 
this we are tbe more anxious to choose and to 
eluci^te, from the recollection that there is no 
other book published which even pretends to de¬ 
scribe tbe practice of wood engraving, an art which 
is now, and perhaps ever wiU be for the future, 
BO wuuh euuuuraged; an art which all who draw 
can easily learn—one which is cleanly, elegant, 
well paid, coats little for tools and materials— 
may be practiced' in a small apartment; is applica¬ 
ble to both sexes, and to youth; and fur the 
products of which there is a constant demand. , 
How much it is to be regretted, that in this country 
where female employments ore so laborious, so 
little varied, and ill paid, that a genteel art like 
this, which may be carried on by ladies in privacy 
and in the bosom of their families and friends, 
should have been so long unknown: it need be 
so no longer. Mr. Jackson's book contains every 
neediul instruction, as to the choice of materials, 
form and application of tools, and progress of the 
work, from the simplest tu the most difficult jiarts, 
with examples throughout to render the raeail.iig 
of his clear instructions still more clear. We have 
no doubt that many an excellent wood-engraver 
of the future age will acknowledge how much he 
is indebted to Mr. Jackson for bis first instructions. 
There are hundreds, however, who cannot afford 
to purchase the book, yet who are not less anxious 
to learn; we will therefore do our utmost to assi^ 
them, partly with Mr. Jackson’s book, and partly 
with such remarks as our own experience enables us. 

As the explanation of the art requires illustrative 
cuts, we must consent ourselves now with directions 
on the choice and preparation of wood. Mr. Jack- 
son says, page 637,— 

“ For the purposes of engraving ne other kind 
of wood hitherto tried is equal to box. For fine 
and small cats the smallest logs are to be preferred, 
as the smallest wood is almost invariably tbe best. 
American and Turkey box is tbe largest, but all 
lai^ wood of this kind is generally of inferior 
quality, and moat liable to split: ‘ it is also fre¬ 
quently of a red color, which is a certain characte¬ 
ristic of its softness, and consequent unfitness for 
delicate engraving. From my own experience 
English box is superior to all others; for though 
sm^l, it ia generaily so clear aud firm in the ^rain, 
that it never dhimbles under the graver; it resists 
evenly to the edge of tbe tool, and givra not a 
parti^ beyond what is actually cut out; tbe large 
red wood on the contrary, besides being soft, is liable 
to crumble and cut shorts that ia, small particles 
will sometimes break away from the sidea of tbe line 
cut by the graver, and thus cause imperfrctioiu in 
the work. 
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** Ltife red wood containiDg white epott or 
■treikf, is utterly uifit for the purposes of the 
engraver, for in cutting a line across, adjacent to 
thw spots or streaks, sometimes the entire piece 
thuAnarlKed will be removed, and the cut conse- 
quentlj spoiled : a clear yellow color, and as equal 
as possible over the whole sur&ee, is generally the 
best criterion of box Wood/* 

Mr. Jackson goes 6n to state many other reasons 
why thq red, or foreign box wood, is inapplicable 
to fine work, particularly as on account of its 
greater aeftness and porosity, it prints mtieh less 
perfectly, and *is more liable to injury from the 
press, and the liquids used in cleaning the blocks 
after printing. 

when k^t long in a dry place, becomes 
unfit for the purpose of engraving. When the 
wood does not cut clear, but crumbles as it were 
too dry, the defect may sometimes be remedied by 
putting the block into a deep earthenware or 
pan, and placing such jug or pan in a cool place 
for ten or twelve hours; when the wood is too hard 

and dry to be softened in the above manner, I 
would recommend that the back of the block should 
be placed in water in a plate or laige dish,*to the 
depth of a sixteenth of an inch for a^ut an hour; if 
allowed to remain longer there is danger of the 
block afterwards splitting. Box, when not well 
aseasoned, is extremely liable to warp and bend; 
if not for immediate use it ought to be placed on 
one of its pdgrs, and not Md down flat. If a 
block of tbU kind be permitted to lay in this 
manner for a week or two, it is almost certain to 
turn up at the edges, the upper surface becoming 
coDCBve and the lower convex. The same thing 
will occur in the process of engraving, though to 
a small extent, should the engraver's hud be warm 
and moist; and also when working by lamp-light 
without a globe filled with water between the lamp 
and^he block. Such slight warping in the course 
of engraving is, however, easily remedied by laying 
the block with its face, that is, the surface on 
which the drawing is made, downward on the 
desk or table, at all times when the engraver is not 
absolutely employed on the subject. 

** Many artista who are not accustomed to make 
drainogs on wood, erroneously suppose that the 
block requires some peculiar preparation. Nothing 
more is requiged than to mb the previously planed 
and smoothed surface with a little, powder^ Bath 
brick, slightly mixed with water; as little water 
aa possible is, however, to be us^, as otherwise 
the block will absorb too much, and be afterwards 
extremely liabfc to split; when the thin coating is 
perfectly dry, it is to be removed by robbing the 
block with ^ie palm of the hand* No part of the 
light powder ought to remain, for otherwise, the 
pencil coming in contact with it will make a coarse 
and comparatively thick line, whidi, besides being 
a blemish in the drawing, is very liable to be 
rubbed off. The object of nimg the Bath brick is 
to render the surface less dippery, and thus capable 
of affording a better fioU to me point of the black 
lead procU. 

"When the principal parts of the drawing are 
first washed in upon the block in Indiu ink it is 
of great advantage to gently rub the surface of the 
block, when dry. with a little dry and finely pow> 
dered Bath brick, before the drawing ia completed 
with the black-lead pencil. By this means the hard 
t dees of the Indian ink wash will be aotoed, the 
dith'rent tints delicately blended, and the subse¬ 


quent touches of the pencil be more distinctly seen. 
Some artists, previous to begi^ng to draw on the 
block, are in the habit washing over the surface 
with a mixture of flake white and gum water—thU 
practice is by no means a good one. Hie drawing 
indeed may appear very Inight and showy when 
first made on 'auch a white aurftce, but in the 
progress of engraving a thin film of the preparation 
will occasionally rise up before the graver, and 
carry with it a portion of the nnengnved work, 
whh^ the engraver is left to restore, according 
to his ability and recollection. This white ground 
also mixes with the ink in taking a first proof, 
^d fills up the finer parts of the cot. If a* 
white wash be used without gum, the drawing is 
very liable to be partially effaced in the progress 
of engraving, and the engraver left lo finish his 
work as he can. 

"The lew that is done to change the original 
color of the wood, by white or any other prepara¬ 
tion, so much the better for the engraver; a piece 
of clear box is Buffidently light to allow of the 
most delacote lines being distinctly drawn upon it.’* 

Mr. Jackson proceeds to show, how a block 
which may have received an injury, or a part 
of which may require alteration, is to be mended 
by PLOOOINO, that is, by the insertion of a round 
piecejof wood, driven into a hole properly bored 
to receive it. This is too tedious fbr us to enter 
into, though the operation is extremely simple; 
we shall proceed next week in showing and explain¬ 
ing the various tools employed: at present, having 
rather exceeded our usnd limits, we must conclude, 
and will do ao by an excellent receipt of Mr. Jack¬ 
son’s at page 723, on transferring a print on to the 
wood to take a fac-simile from it. 

" When a duplicate of a modern, or a fac-simile 
of an old wood-cut ia required, the best mode of 
obtuniog a correct copy ia, to transfer the original 
if not too large or valuable, to a prepared bl^k; 
and tbe mode of effecting this is aa follows:—The 
back of the impression to be tranaveraed, is first 
moistened with a mixture comp(Med of equal parts 
of conceiftrated potash and essence of lavender; 
it is then placed above a block whose suifece has 
been slightly moistened with water, and rubbed 
with a bur^aber. If the mixture hs of proper 
strength, tbe ink of the old impression will be 
loosened, and be transferred to the wood. Recent 
impressions of a wood-cut, before the ink is set, 
may be transferred to a block without any pre¬ 
paration, merely by what is technically termed, 

* rubbing down/ In order to transfer impressions 
from*copper-plates, it is necessary to use the oil 
of lavender instead of riie essence; if a very old 
impression apply tbe prepsrarion to its feoe.” 


MISCELLANIES. 

Moet powerfiil Electro-Magnet.—-The Rev. N. 
J. Callan, Professor of Natural Philosophy in the 
Roman Catholic CoU^, Maynooth, haa described 
in Storgeon’s Annals of Electricity, fee., for July, 
1837, an electro-magnet, which appears to be by 
far the most powerful instrameat ever constructed. 
The iron bar of which it ia composed wdghs fifteen 
stone, is two and a half inch^ in diameter, and 
more than ^rteen feet* in length, it is bent into 
the form of a horse-shoe, and the distanoe between 
the poles is seven inches. A popper wire one-sixth 
of an inch in diameter, ia coiled once round the 
whole length of the iron bar. This wire is divided 
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into leven parti, each about seveotj feet long. 
A thin copper wire about one>fortieth of an inch 
in diameter, is soldered to one of the thick wires 
at about a foot from one of its extremities. The 
thin wire is about ten thousand feet long, it is wound 
round the magnet in the same direction as the thick 
wire, end in one continuous coil. By connecting 
the opposite ends of the seven thick wires with the 
opposite poles of a powerful galvanic battery, an 
extraordinary magnetic power is communicated to 
the iron bar; and, by breaking tbe battery coromu- 
'nication, an electric current of enormous intensity 
is excited in the long tbin wire. Tbe electric power 
of Professor Calleo’s magnet, was shown not oidy 
by a bnlliant combustion of charcoal, but ■i y? by 
the detirueiion tff animal l\ft. As often as the 
oonnectioi^ between charcoal points attached to the 
thick wirea and tbe battery was broken, the sue« 
eesaiott of sparks was so rapid, that they formed a 
continoed blase of vivid light; and when, by means 
of an electro>magnerie repeater, a rapid auccession 
of the currents excited in tbe long coil, was passed 
tbrongh the body of a large fowl, instanWdeadi vu 
produced. 

Ntv) Method qf Working Cawifehouc. —Tbe em¬ 
ployment of either spirits of turpentine, the volaitle 
caoutchonc, balsam of copavia, and the oils ob¬ 
tained from gas-works, as solvenU of India-rubber, 
have the disadvantage of being expensive, ^nd of 
produODg s Tsmish which dries with much diffi¬ 
culty. For some time put ammonia hu been used 
with advantage. The gum elastic, cut np into 
shreds, is Mvered with caustic ammonia, and left 
in this state several months. The ammonia 
becomes brown, and the gnm assumes a brilliant 
and ailky appearance, resembling a fresh nerve, tbe 
caoutchonc swells, but is still elastic, and reaemblea 
very clouly beantifnl ailky threads, when drawn 
out, but it breaks more easUy than raw caontebonc. 
In treating tiiis swelled caoutchonc with spirits of 
tnrpentine, it is easily converted by agitation, into 
an emulsion, and in a short time it swims on tbe 
Borface like butter on milk—after this, it acts like 
varnish. But a mnch smaller ijniipity #f ipirita of 
turpentine is sufficient to dissolve it than when it 
hu not been softened by ammonia. « 

Meteoric Paper lehiek fell from the Sky.^ 
On the 3nit of January, 1686, a great mass of a 
paper>Uke black substance fell with a violent anow 
stom from tbe atmoaphere, near the village of 
Randen, in Courland; It wu seen to fall, sod after 
dinner wu found at plscu where the laborera at 
work had seen nothing similar before dinner. This 
meteoric snbstance, described completely and fi^vired 
in 1686, wu recently again considered by M. Von 
Gfrottiiu, after a chemic^ analyaia, to be a meteoric 
mais; but M. Voo Berxelias, who also analysed^t, 
coffid not discover tbe nickel said to be contained 
in it; and Von Grottbna then revoked bis opinion. 

I examined this substance, some of which is con¬ 
tained in tbe Berlin Moaenm, (also in Chladni'a 
collection), microscopically. I found tbe whole to 
consist evidently of ■ compactly matted w rt of 
Conferva eri^aia, traeu of a Notooe, and of dwnt 
twnty-nioe well-preurved species of Infnsoria, of 
wbmb thru only are not mentioned in my luge 
yy * Infwria, altbongh they have since occurred 
toving near Berlin; moreover, of the cau o( J)mMa 
Pulax, Of tbe twenty-nine species of Infnsoris, 
only eight have sUiceons lUelda; the othen are 


soft or with membranons shields. Sevefsl of the 
most beantifnl exceedingly rare Baeillarite are fre* 
qnent in it. Thue Infusoria have now been pre¬ 
served 1&2 years. The mass may have been mited 
by a storm from a Courland marsh,*’and merely 
carried away, bat may also have come from a far 
distant district, u my brother, Carl Ehrenberg, has 
sent from Mexico forms stilf existing near ^rlin. 
Seeds, luvu of treu, and otter things of the kind, 
scattered tiirongh the mau, were, on tbe qfcamina- 
tioD of larger portions, easily visible. The nume¬ 
rous native Infusoria, an^the shells of thd common 
Ikipknia PuleSf leem to speak thufi much for the 
substance, that its original locality wu not the 
atmosphere, nor America ; but most probably either 
Ewt Prussia or Courland.— Ehranionf^^ 

Zinc Milk Pot/t.—Among the patents lately 
taken out hi America, one is for a process for 
extracting cream from milk by the use of sine. It 
is sa4d that if xinc is put into the milk-pail, or tbe 
milk be put into a vessel made of that substance, 
the ume quantity of milk will yield a greater por¬ 
tion of cream or batter.—-Asperfory of Inveniiono. 

AaphaUie Jfosftc.—The asphaltic inutic is ob- 
tainetf from Fyrmont, near Sayssel, and bronght 
down tbe Rhoi^e. It is a compound of carbonate 
of lime and mineral pitch. After being routed on 
an iron plate, it falls to poqder, or may be readily 
pounded. By routing, it loses about one fortietln 
of its weight. It is composed of nearly pure car¬ 
bonate of lime, vrith about nine or ten per cent, of 
bitumen. When in a state of powder, it is mixed 
with about seven per cent, of bitumen, or minersl 
pitch, found near the same spot. This bitumen 
appura to give ductility to the nutic. The addi¬ 
tion of only one per cent, of sulphur makes it ex¬ 
ceedingly brittle. The powdered uphaltic is added 
to tbe bitumen when in a melting state; also, a 
qnintitj of dun gravel, to give it a proper con- 
nateney for pouring into monldi. When laid 6bwn 
for pavement, imill stonea are sifted on, and this 
sifting is not observed to wur off. The mass is 
partially elutic, and M. Simens hu seen a cue in 
which a wall having fallen away, the asphaltic 
stretched, and did not crack. It may be con¬ 
sidered as a species of iwMeraf leather. Tba sun 
and rain do not ap|iur to have any effect on it; it 
answers exceedingly well for the floors of tbe abba- 
toira of the barracks in Prance, a|id keeps the 
vermin down; ^d is uninjured by the kicking of 
borsee. It may be laid down at from eight-pence 
to nine-pence per sqatre foot.—-Jhri/ieejr Magazine. 

■ — ------ ■ — -- - - j- p -L i i _ i _ 

QUERIES. * 

M.—Is It a fact tiint gsrttsnsn ws soot to ebsus the color 
of flowora ? If so, hoW do they procoad ’ Soot u omployod 
ur msauro, being mixed wllh seed In towing. It fumitnet 
to tho .young roou a largo qnutity of carbon, Tns atataaully 
to ba abaorbed. Its nanteoui bitter princinia la nlaa valuable 
to keep the aeodling plania from tlaga and InaecU; but at to 
changing lbs color of flowsn, II dots not appear to bsva any 
such l•Ddaney..-EI>. 

C7—If n thread bo twisted tightlyrounda.pokar.lt will 
not bnm. Ibougb held in the flame of a cand'a. why Is 
this *—.ifUwered on page 104. 

68 .—What Is the coutruetlon of tho CoanMmna t — 
Answered on page 101. ^ 

flO.—What»the red varnish for electrical purposes ? The 
best la made by disaoivlng rad aeallag wax ie atrongsspirita of 
wlno. Tbrae or four coats of this vamlBh will give tho sppa- 
ratu a bsuiUful sppesraiMO: it drita quickly, and U vary 
dnrablo.—En- 

70.—How may tin plates ba variegated and colored?- 
Answered on page III. 
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WOOO ENGRAVING. 

(ItMtttied from page IS.J 

The wood beitii; chosen and prepared, as already 
described, and the design tran>ftTrcd or drawn upon 
its surface vvith-u bard fine pointed pencil, it i 
iirre««-'iry previous to engraving that it be preserved 
from injury by being covered with paper, with the 
eNri'ption of that parbon which it is intended to 
bcfin: upon this Mr. Jackson makes the following 
/emarks:— 

“ Soft paper ought not to he used for this pur¬ 
pose, as such is most likely to partially efface tha 
drawing wliere the hand is pressed upon the block. 
Moderately stout post paper, with a glazed surface 
'S the best :# though some engravers, in order to 
iiroserve their eyes, which become nflected by white 
oaper, cover the block with blue paper, which is 
usually too soft, and thus expose the drawing to 
injury. The dingy, grey, and overdone appearance 
of several ntoderu wood cuts is doubtless owiug, 
tu A great measure, to the block when in cGurse of 
engraving having been covered with soft paper. 

“ Different engravers have different methods of 
fastening the paper to the block. Some fix it with 
gum, or with wafers, at the sides; but this is not a 
good mode, for as often as it is necessary to take a 
view of the whole block, in oitler to judge of the 
progress of the work, the paper must be torn off, 
and afterwards be replaced by now wafers or fresh 
gum, so that before the cut is finished, the sides of 
tilt block are covered with bits of paper, in the 
luaimer of a wall or shop-front covered with posting 
‘uli-. The most convenient mode of fastening the 
MoiT is to wrap a piece of stiff and stout thread 

• v or four times around the edges of the block, 

• . I t!i-‘rc f.istening it. The paper cover will thus 
' 'I a kind of moveable cap, which can be taken 
■ it pleasure, to view the progress of the work, 
,d rc{ilared without the least trouble." 

Mr. Jark.son recnmniends all persons to avoid the 
'-.f of magnifying glasses, or spectacles, particularly 

>^e wlio are young, and gives the most jiowerful 
f isotis for bis advice, reasons founded not, he says, 
‘tipun any theoretic knowledge of objects, but 
.'Vuiii his owooprsctical experience: that to use 
'ia>»es topreaene the sight, is to meet half way 
lie evil, which is thus sought to be averted.'* Mr. 
Jackson says, page 6 & 0 —" I would recommend all 
lersons to avoid the use of glasses of any kind, 
vheiher single magnifiers or spectacles, until im- 
laircd sight renders such aid necessary ; and evrn 
then, to commence with such as are of a low mag- 
..ifving power: the habit of viewing minute objects 
alternately with a magni^ng glass, and the naked 
eye, applying the glass every two or three miautes, 
1-,, 1 am sarisfied, injurious to the sight. The 
^•iMgnifying glass used by wood engravers is similar 
M that us^ by watch-makers; and consists of a 
.-■iigle lens, fitted into a short tube, which is rather 
' i.ler at the end applied to the eye—at the glass 
Idom 1X10 be fixed so firmly to the eye as entirely 
. I dispense witli bolding it; the engraver is thus 
ticqiiently obliged to apply bis left hand to keep it 
:<i its place, as be cannot hold the block with the 
iduie hand at the same time, move it as may be 
;equired, so as to enable him to execute his work 
v> ith freedom; the consequence is, that the en- 
.^raring of a person who^ is in the habit of using 
( magnifying glass has fraqiiently a cramped ap- 
^.earanre. There aie aUu other disadvantages 


attendant on the habitual use of a magnifying glass. 

A person using such a glass, must neceMsrily hold 
his head aside, so that the eye on which the elasa 
is may be directly above the part on whi(± be 
is at work. In order to attain this position, the 
eye itself is not unfrequently distorted ; and when 
it is kept BO for any length o&time it becomes ex¬ 
tremely painful. 1 never find my eyes so free 
from pain or aching as when looking at the work 
directly in front, without any twisting of the neck, 
so as to bring one eye only immediately shove the 
part in course of execuLi&fi. ( tbcicfore, conclude 
that the eyes are less likely to be injured when thus 
employed, t hAf* when one is frequently distorted 
and pained in looking through a gloss. I am 
speaking merely from experience, and not profes¬ 
sedly, from aqy theoretic knowledge of optics; but 
as 1 have hitherto done without the aid of any mag¬ 
nifying power, and am not without reason convinced 
that gutfses of all kinds ought to be dispensed with 
till impaired vision renders them necessary.'* 

It is therefore to be observed, that these remarks 
only apply to thn young and clear aightad, who would 
adopt glasses ss preservatives to the eye, rather than 
those who through age, or infirmity of vision, need 
glasses under otMr circumstances. Defence, how¬ 
ever, to the eye is absolutely n^essary, from the glare 
of fight thrown by the lamp on the wooden block ; « 
this is best accomplished by a paper or pasteboard 
shade tied to the forehead, and hanging over the 
eyes, as represented in the cut: a second shade is 
occasionally used for the mouth and nose, as in cold 
and damp weather the drawing upon the block is 
apt to be obliterated by the breath settling upon it. 
Upon shading the eyes from light and the face from 
heat Mr. Jackaon observes:— 

** There are various modes of protecting the 
eyes when working by lamp-light, but 1 am aware 
of only one which both protects the eyes from tfte 
light, and the face from the heat of the lamp, lliis 
consists in filling a large transparent glass globe 
with clear water, and placing it in such a manner 
between the lamp and the workman, that the light, 
after passing through the globe, may fall directly 
on the block. Hie height of the lamp can ))e 
regulated according Co the eograver'a convenience. 
By the use of th^e globes one lamp will auffice 
for three or foor persona, and each perun have a 
much clearer and cooler light than if he had a lamp 
vithout a globe solAy to himself. 

Note .—"The French prefer a buU'a-eye lens, of 
ibont three and a half inebea diameter, fiat on one 
tide and convex on the other, to a globe filM with 
water. bull's-eye is incioaed in t ^ind of 

rame, which can be in^ned to any angle, or tnrned 
A any direction by means of a ball and aocket 
joint. * The light of this is equally good, but the 
heat affects the head in a disagreeable manner." 

Tbolir.—The next important part of the art la 
the tools employed and their peculiar application to 
certain kinds of work; and it is impossible to do 
this in plainer terms than in the following quota¬ 
tions I— 

" There are only four kinds of catting tools 
neceeetry for vfbod-engraving, namelygrevert, 
tint tooie, gonges or scrapers, and fiat tools or 
chisels. Of each of these four kinds there are 
various rises. The cut, (No. 2,} shows the form 
of a graver, that is principally used for outlioingp 
or separating one figure from another. This tool 
is very fine at Che point, as the line which it cuts 
ought to be so thin as not to be distiocUy percep- 
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tible wfien the cat is printed, as the intention is 
Diereljb to form a termination, or boundary, to a 
series of lines running in another direction ; Uiough 
it m necesq^ that the point should be very fine, 
the U^e ought not to be too thin, for then, 
Msteud of cutting out a piece of the wood, the tool 
will merely make a <^liMte opening, which would 
be likely to close as soon as the block should be 
exposed to the action of the press. When the oat> 
line tobl becomes too thin at the point, the lower 
part sh(^uld be rubbed on a hone in order to reduce 
the extreme fi\^eness. • 

“ About eight or nine gravers of different sixes, 
beginning from the ouUine tool, are generally 
fuffcient. The blades differ little in shape, when 
iirst made from those used by copper •plate engra¬ 
vers ; but in order to render fit fpr the purpose 
of wood-engraving, it ia necessary to give the 
points their peculiar form by rubbing then^ on a 
Turkey stone. In the cub, (No. 3,) are shown the 
^es and parts of the baclu of five gravers of dif¬ 
ferent sizes. The lower dotted line shows the 
extent to which the points of such tbols are some¬ 
times ground down by the engraver in order to 
render them broader. When thns. ground down 
the points are slightlc/oanded, add do not remain 
straight as if cut off^y the line. These tools m 
^ used for nearly all kinu of work, except for senes 
of parallel lines technically called * tints.’ The 
width of the line, cut according to the thickness 
of the graver towards the point, is regulated by the 
pressure of the engraver’s hand. 

** T^nt tools are used to cut parallel lines, forming 
an even and uniform tint, such as is usually seen in 
the representation of a clear sky in wood cuts. 
They are thinner at the back, but deeper in the 
side than gravers, and the angle of the face at the 
point is much more acute—about seven or eight of 
diArent degrees of fineuess are generally sufficient. 
The cut will afford an idea of the shape of the 
blades towards the point. The handle of the tint 
tool 18 of the same form as that of a graver. Some 
engravers never use a tint tool, but cut all their 
lines with a graver. There is, however, great 
unc|rtainty in cutting a series of parallel lines in 
this manner, as the least inclination of the hand to 
one side will cause the graver to increase the width 
of the white^ioe cut out, and under-cut the raised 
one left, more than if, in the same circumstances, 
a tint tool were used. The tint tool being very 
much thinner than a graver will cause a very trifiing 
differeuce in the width of a line, in the event of a 
wrong inclinttion, when compared with the in¬ 
equality occasioned by the unsteady direction of a 
graver, whose angle at the point is much greater 
than that of a proper tint tool. Tint tools tha( are 
rather thick in the back ore to be preferred to such 
as are thin, not only from their allowing of greater 
steadiness in cutring, but from their leaving the 
raised lines thicker at the bottom, and consequently 
more capable of snataining the action of the preas. 
A tint tool that is of the same thickness both at 
the back and the lower part cuts out the lines in 
SQch a manner that a section of them appears thns 


The black or raised lines fix)m which ch^ impression 
is ebtained being no thicker at the base than at the 


surface, while a section of the lines tliat is cut by a 
tool that is thick at the back appears thus. 



It is evident that lines of this kind, having a better 
support at the> base, are much less liable than tho 
former to be broken in printing. 

“ Gouffes, (see cut, No. 4,) are used for 8coopin|: 
out the wood in those parts that are to be left white 
towards the centre of the block, while flat tools or 
(hisels, of various sizes, are chiefly employed in' 
cutting away the wood towards the edges. Chisels 
with projecting corners, which are sometimes offered 
for sale by tool-makers, ought never tabe used, for 
the projecting corners are very apt to cut under a 
line, and thus remove it entirely, causing great 
trouble to replace it, by inserting a new piece of 
wood. 

“ The face of both gravers and tint tools ought to 
be kept rather long than short, though if 'the point 
be ground too fine it will be very liable to break. 
When the face is long, or strictly speaking, when 
the angle formed hy the plane of the face and the 
lower line of the blade is comparatively acute, a 
line M cut with much greater clearness than when 
the race is comparatively obtuse, and the smal) 
shaving cut out turns gently over towards the hand. 
When, however, the face of the tool is short, tht 
small shaving is rather ploughed out than rleanh 
cut out. and the force necessary to push the too: 
forwards frequently causes .small pieces to fly out at 
each side of the hollowed line, more especially if 
the wood be dry. Tbe sliaving, also, instead of 
turning aside o%'or the face of the tool, turns over 
before the point, and hinders the engraver from 
seeing that part of the pencilled line Which is 
directly under it. A short-faced tool of itself 
prevents the engraver from seeing the point. 

“ Gravers and tint tools when first received from 
the maker are generally loo hard,—a defect which 
is soon (Ilscoiftrod hy the point breaking off short 
as soon as it enters tlie wuoil. To remedy this the 
blade of the tool ought to be placed with its Hat side 
above a piece of iron—a poker will 4i> very well, 
nearly red hot. Directly it changes to a straw color, 
it is to be taken off the iron and cither'dipped in 
sweet oil, or allowed to cool gradually. If lemoved 
from the iron nhile still of straw color it will have 
been softened no more than sufficient, but should it 
bav| acquired a purple tinge it will have been 
softSned too much, and instead of breaking at the 
point, as before, it will bend. A grindstone, Tur- 
^y stone, and hone arc useful in grinding and 
warpening these various tools. The latter is not 
always used ; hut a graver that has received a final 
polish on a hour cuts a clearer line than one which 
has only been sharpened on a Turkey stone; it 
also cuts more pleasantly, gliding smoothly through 
the wood, if it be of good quality, without stirring 
a particle on either side of the line. 

** The gravers aiul tint tools nsed for engravine 
on a plain surface are straight at the point: but 
for engraving on a block rendered cune.ave in certain 
parts by lomering, it is ne<u*ssnry that the point 
should have a slight indination npward.s. There is 
no difficulty in getting a tool to descend on one side 
of a part hollowed out or Iq^vered, hut unless the 
point be slightly inclined upwards, it is extremely 
difficult ro make it ascend on the side opposite, 
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tvithouC getting too much hold, and thus prodociof 
a fridrr tviiitc line then was intended. 

“ As the proper manner of holding the graver is 
one of the (irst things that a joung engraver is 
taught, it is necessary to say a few words upon the 
subject. Kiigravers on copper and steel, who have 
much harder siilistunccs than wood to cut, hold the 
graver with the fore finger, extending it on the blade 
beyond the thumb, so that by its pressure the point 
may be pressed into the plate. As box-wood, 
^wever, is much softer titan copper or steel, and as 
it is seldom of perfectly equal hardness throughout, 
it is necessary to hold the graver in a diiferent man¬ 
ner, and employ the thumb at once as a stay or resC 
for the blade, and as a check upon the force exerted 
by the palm of the hand, the motion being chiefly 
directed by 2he fore Anger, as represented in the cut. 
The thumb, with the ends rusting against the edge of 
the block in the manner represented, allows the 
blade to move back and forwards with a slight de¬ 
gree of pressure against it. and in case of a slip it 
ii ever ready to check the graver's progress. This 
mode of resting tlic thumb againat the cd^c of the 
block is, however, only applicable when the cuts are 
so sniail as to allow of the graver, when thus guided 
and controlled, to reach every part of the subject. 
When the cut is too large to admit of this, the 
thumb then rests upon the surface of the bloclc."— 
(See cui.) 

We have now described all the tools employed 
(except the scraper used in lowering), their parti¬ 
cular appUration, ami the method of tempiering, 
sharpening, and holding them. As this has taken 
a larger space than was anticipated, we must defer 
giving the learner his first lesson till next week, 
when we hope to conclude the subject 

(Continued on page 97.J 

ELECTRICITY. 

(JUtumed from page 59.) 

SBroBB we can process with our experigiental re¬ 
searches on electricity, it is necessary to consider 
some of the fundamental laws by which the fluid 
appears to be governed; and first as to the difler* 
ence perceplrble when various bodies are subject to 
electrisation. It will have been remarked, that the 
experiments previously given refer only to particular 
aubstances, and were they attempted with othi-r 
bodies, failure would be the result. Numerous 
failures of this description attended the labours of 
the first electricians, and early taught them«that 
only certain substances were capable of being ex- 
; these obtained the name of Electrics. These 
it was supposed, at first, were the only bodies wbuh 
contained the electric fluid, because in them alone 
could it be made visible. This is a conclusion 
natural enough in the infancy of a science, but 
which in its ^vance was prov^ to be incorrect, for 
it is now known that all substances whatever, by 
taking proper precautions, can be excited, or made 
to exhibit electrical properties. Notwithstanding 
this, as totally different means must be adopted in 
each case, the characteristic term electric is still 
properly continued, and is intended to designate 
such bodies, as being rubbrd, show for some time 
afterwards the effect of the fluid’s disturbance. This 
is because electrics are of such a nature that the fluid 
is not conducted eilerMg taeay over their surfaces, 
but rests there until some o^ter better conducting 
body drswi it off. 


Thus we divide all bodies into the two (Masses of 
conductor* and non-conductor*, or electrifid and 
non~electric*j the former parting immediately with 
any fluid given to them, and the latter r^toini^g it 
so as to be apparent to the senses. Tifus>air is au 
electric or non-conductor, were it not so clrctridll 
experiments would be uukiiown, the fluid being dis¬ 
sipated as fast as it is accumulated; watet, on the 
contrary, is a good conductor, hence the necessity of 
keeping the apparatus dry, that tlie disturbsd fluid 
may be retained. Metals are the best conductors, 
therefore we use them jwi h part| of oaf electri¬ 
cal machiues as arc intend’d fdf the transit of the 
accumulated fluid. Glass .nid silk arc electrics, or 
non-conductors, consequeutly are available as bodies 
to be excited, and as capable cf preventiog' its' 
escape and dispersion. Thus of an electric machine 
the connection between the cushion and the earth 
is a i^etallic wire or chain, to allow of the passage 
upwards of electricity, the glass cylinder being 
rubbed sets it free, the brass or tin conductor 
collects it, and its glass support ineulates it, and 

thua prevents its escape to the earth again. 

It will be evident from the foregoing remarks that 
a knowledge of the individual conducting powers of 
all substances is requisite right understanding 
of the first principles of tUs^science, and that even 
thb simplest experiments /i,ay be conducted with 
success. The following table presents a series of 
conductors and electrics, beginning with those which 
have the greatest conducting power, and terminating 
with those that have the least. The order in which 
they possess the poii^er of insulating is of course 
the reverse of this; that is to say, the best or most 
perfect electrics are at the bottom of the table. It 
may also be observed that the middle of the table 
exhibits bodies almost neutral in their properties, 
being but very iiaperfe<.'t conductors, or very slight 
electrics. , 

The most perfect or least oxideble metals. 

The most oxidable metals. 

Charcoal—especially from hard wood. 

Plumbago, or blacklead. 

Thu mineral acids. 

Metallic salts and ores. 

Water, and other liquids ; and mow. 

Living vegetables and animals. 

Smoke, soot, and steam. 

Rarifled air and flame. ** 

Dry earths and stones. 

Pulverised glass. 

Flowers of sulphur. 

Dry metallic oxydea. 

Oils. 

Vegetable and animal ashes. 

'* Ice; when cooled down to 13^ Fah. 

Phosphorus. 

Ume, dry chalk, and marble. 

Caoutchouc, camphor, and bitumen. 

SiliciouB and argillaceous stones. 

Porcelain. 

Baked wood. 

Dry atmospheric air and other gasea. 

White kugar and sugar candy. 

Dry parchment and paper. 

Cotton. 

Feathers, hair, and sUc. 

Transparent gema. 

Glass. 

Fat. k 

Wax. 
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liar. 



and gaiD’lac. 

^seen from the above, that a particular 
ibatance iaay be ao electric in one atate and a 
inductor in another; thua glass and sulphur are 
ith excellent electrics when in masses, but when 
Ipulveriaed become imperfect conductors. So green 
[ wood i^a conductor; baked wood a non>condactor ; 
[ baked still more into charcoal a conductor again ; 
and when in the atate of wofid ashes a non-conductor 
once more. aMang obmn also are conductors 
merely because they contain water; thus almost all 
highly-dried animal, vegetable, and mineral matters 
are non-conducting, as dried glue, parchment, bone, 
ivory, hair, feAhers, horn, tortoise-ahell, wool, 
silk, gums, resins, wax, cotton, suga% &c. Ike., are 
electrics, yet as soon as either of them becomes 
damp, a conducting property is communicated, 
hence the necessity of well drying electrical ap¬ 
paratus when in use; and also ^e same fact shows 
the reason that machines of this kind act so im¬ 
perfectly in damp weather, or in a room before a 
crowded audience, whose breath quickly sfttles in 
moisture upon the various electrics around. Too 
great heat also impai^the iosulatftig effect of glass, 
&c., for although it|will not in ordinary tqp- 
peratures suffer the fluid to pass along its auiface, 
yet when heated to redness it becomes a good con- 
iluctor ; and so also is baked wood made very hot, 
melted resin, hot air, &c.. 

To discover if a body be an electric or not, hold 
it against the conductor of a machine when charged, 
if a spark can now be taken by the knuckle from 
another part of the conductor, the substance under 
examination is an electric, if not it ia a conductor. 
If a liquid, a gas, or a powder, is to be tried, in¬ 
close it in a glass tube; should the spark not now 
pAs, it will be known to bare been conveyed away 
by the liquid, &c. under trial. 

^(hnlinued on page 106.^ 


• MATERIALS FOR PAPER. 

(Reeurned from page ib.J 

In the Transantions of the Society for the Encou¬ 
ragement of Arts, &c., numerous experiments are 
detailed of the manufacture of paper from various 
materials. «md in their library is to be seen a book 
written in German, containing between thirty and 
forty specimens of paper made of different materials. 
The author of this curious work was apparently one 
of those enthuaiaats, who became ao enamoured of a 
particular pursuit, as to cause every thing to be sub¬ 
servient to the one great end which they propose. 
However the more phl^matic may sometimes be 
tempted to smile at the carious conceits and strange 
apeculationa of these characters, it is to such that 
the world ia indebted for many of the most useful 
disooveries and improvements which mark the pro¬ 
gress of the arts and sciences. TIk same enthu¬ 
siasm of character, the some tenacity of purpose, 
have alike been exerted in perfecting the magnificent 
conceptions of genius, aa in increasing the material 
for that paper on which these are recorded. Let us 
not slight the indefatigable labourers who have 
pursued the less splendid,, thoogh qo less useful 
objects of inquiry. 


A minute detail of the numerous experiments made 
by M. Schaffer does not come within the sco,>c »f 
this work. A slight notice, however, ni.iy not, 
perhaps, be wholly without interest, as it will serve 
to show what a boundless store is contained within 
the vegetable kingdom, convertible into this in¬ 
creasingly useful purpose. \ 

M. Schaffer relates that his interest in the pursuit 
becoming well known, every body was anxious to 
supply some material, or to suggest some hint in 
futberaace of bis views, and that the most hetero¬ 
geneous buhstances were constantly presented to himy 
with the question “ Can you make this into paper 
^is account of the causes which led him to many 
trials of different substances is confirmatory of the 
foregoing, while it illustrates the observation, that 
from the most trifling circumstances i^seful know¬ 
ledge may be obtained by those who walk abroad 
with their senses and understandings alive to sur¬ 
rounding objects. 

By this means, and by the zealous co-operation 
of those more immediately about him, M. Schaffer 

affirma that his catalogue was much inoreased« 
while he became so absorbed in the all-engrossing 
subject, that it would seem the whole world aaeumed 
to him the character of one vast mass of latent 
material for paper. 

The bark of various trees, of the willow, the beech, 
the upin, and the hawthorn, have been success¬ 
fully formed into paper. That made from the bark 
of the lime-tree is of a reddish-brown color, and so 
extremely smooth as to be peculiarly well calculated 
for drawings; the paper produce of this bark is not 
merely confined to the leaves of a^ook of specimens, 
but it is manufactured for tiseful purposes in some 
of the northern parts of the Continent. The wood, 
as well as the inner bark of the mulberry, is likewise 
capable of being made into this substance. A spe¬ 
cimen of paper made from the down of the catkins 
of the black poplar is of a very superior quality, 
being very soft and silky. A paper similar to the 
last was likewise produced from the silky down of 
the anlepiae, with the admixture of a portion of 
linen rags. • 

The tendrils of the vine, after being subjected to 
putrefactive fermentation, can be converted into 
tolerable paper. , 

The stdks of tbe mugwort, or artemieia, formed 
another material of nearly similar quality. This 
plant may almost be considered a weed, as it grows 
spontaneously on banks and on the sides of foot¬ 
paths, and its roots s]>read and propagate very 
ranidly. Tbe nettle is another weed from which 
tiro kinds of paper have been made ; the one from 
the rind, the other from the ligneous part. The 
^paper manufactured from this plant by M. de VUlette 
was of a dark green color; that produced by 
M. Schaffer is tolerably white. 

Tbe stalks of the common thistle, as well aa the 
down which envelopes its seed,, were both made 
available to this purpose. In relating tbe manner of 
manufacturing these stalks into paper, it is stated 
that the first experiment perfectly answered; a pulpy 
substance was produced which cohered in thin sheets^ 
but on a second trial, vain were the maceration and 
subsequent manipulations, it refused to become a 
coherent mass, and piq)er could not be produced 
without the additions linen rags. The same mys¬ 
terious failure happened with regard to the burdock, 
another weed bearing a pqckly bead and a fibrous 
stalk. The disappointed experimenter endeavoured 
to discover the reason of so unexpected and vexs- 
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tioQS a result, which he with much solenmity tren 
would by some superstitious persons be attributed to 
the intervention of witcncmft, exercis^ by some 
evil-minded persons; but he g^vely discerns for 
himself any belief in such influence. It is matter 
of surprise that at so late a period any cause ahonld 
exist to warrant' this self-congratulation on being 
exempt from so gross a popular prejudice. At a 
subsequent period, M. Schafler was led to suspect 
that this want of success might possibly have arisen 
in consequence of the more mature age of the plants, 
(vhich rendered them woody, and less capable of 
being formed into a pulp. 

* The bark and stalk of bryony—the leaves of thp 
iypha latifolia, or cat’s tail—the slender stalks of 
the climbing clemaiit —the more ligneous twigs of 
the branching broom—the fibrous stem of the up* 
right lily—and the succulent stalks of the lordly 
river^weed, all were alike successfully brought into 
a pulpy consistence capable of cohering in thin and 
smooth surfaces. 

Substances yet more unpromising did this perse¬ 
vering experimentalist endeavour toconve.t to his 
fiivorite object. Turf-tree, earth, and coral moss 
were successfully manufactured into paper. Even 
cabbage-stalks, wood-shavings, and sawdust, were 
each in turn placed under process, and specimens 
of the result are to be seen in the above-mentioned 
book. Then the rind of potatoes was acted upon, 
and finally the potatoe itself; this latter substance 
proved a most excellent material, producing a paper 
extremely smooth and soft to the touch, while its 
tenacity approached nearer to parchment than any 
other vegetable substance thus employed, and caused 
M. Schafler to esteem it as a valuable drawing- 
paper, which be recommended should be manufac¬ 
tured exclusively for that purpose, as he supposed 
that an edible substance might be deemed too 
valuable to allow of its exteuaive use, except as an 
article of food. 

A good and cheap paper was produced from 

pine buds,” which, from the description given of 
them, are the common fir-apples, or fruit of fir- 
, treeU. These are well known as being^ bara, woody 
cones, composed of scales overlapping each other. 
A singular accident led to the attempt with so 
apparently unrpprupriate a substance. 

M. Schaffer’s foreman hud purchased a particular 
kind of bird whose natural food ia the fir-apple. 
Soon after it bad been provided with ita first meal 
the maED remarked a considerable quantity of downy 
litter in the bird’s cage, and supposing that it had 
been negligently introduced with its food, tbecareftil 
owner cleansed the cage, and procured a fresh sup¬ 
ply of the pine buds. After a time, the same ap¬ 
pearance was again observed in the cage, and on* 
watching the movements of the bird, it woi found 
diligently tearing to pieces each scale of the cone, 
until at length the whole assumed the form of a ball 
of tow, and then ft was in a proper state of prepa¬ 
ration to be used as food by tbe feathered epicure. 
Profiting by this hint, ita owner went joyfully to tell 
the wonderful labours of the industrious bird, and 
how it had converted the harsh fir cone into a ma¬ 
terial of which paper could be made. No time was 
lost in imitatiiig the operations of the bird on the 
fir-epple, and paper was shortly produced extremely 
strong and serviceable, and fit for use as a wrapping 
paper. 

<• 
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OF SCIENCE. 

DEW, HOAR-FROST, FOG, CLOUDS,AnD 

RAIN. ^ 

Whsk a space which contains a certainv'i.moq'^t of 
Tapour ia cooled, it always approaches more and 
more a state of saturation, and at a sufficiently low 
temperature a portion of tbe vapour ia converted 
into water, and precipitated.'* It is thus that there 
is produced a moist coating on a glass of cold water 
when it is brought into a warm moist room : thence 
may be explained the moisture on windows during 
winter, inasmuch as %. vapour is precipitated on 
the cold glass; and from the aame cause a mist is 
formed over a vessel of warm water. What we 
thus perceive on a small scale, nature is constantiy 
performing on a great. When, for example, the sky 
is clear and no wind blows, the ground is cooled 
rapidly during tbe night by the radiation of the 
heat, and the stratum of air next the ground ia 
aoroe*^degrees colder than the air arfew feet above. 
At last the ground is so much reduced in tempera¬ 
ture, that the strata of air lying next it are saturated 
with vapour, and, by a continuance of tbe cooling, 
vapour is precipitated on glass and other objects, 
in the form of drops, or in winter in a crystalliuu 
condition. Tbe.jlew, or hoar-frost, is so much the 
more considerable the greatePj|,ne cooling, and hence 
the older natural philosoplyja ascribed to dew a 
cooling power, until at length Wells proved that 
the cold is not the effect but tbe cause of the dew, 
just os in winter the windows must be cold before 
they begin to show their eovering of moisture. 
Exactly the same phenomenon, which we perceive 
when warm water evaporates in cold air, is presented 
to us by nature in the colder periods of the year, 
when, for example, in autumn, the beat of the air 
diminisliet very rapidly. From rivers and from 
smooth sheets of water, which still possess a high 
temperature caused by the summer, a quantity; of 
vapours arise; the air which is more especially cold 
in the morning is saturated in a short time, and tbe 
vapours ascending further, become condensed, and 
float as water in tbe form of hollow vesicles in tbe 
air, giving rise to a fog, from whose position we 
can often at a distance trace all tbe windings of a 
river. If this fog becomes denser, several si ch 
vesicles unite together in drops and fall to the 
ground as fog-rain. 

In general, we must suppose, that ell clouds arise 
from the circumitance of tbe air in which they float 
containing more vapour than ia enough for satura¬ 
tion ; so that we must r^ard the clouds as fogs 
wfafbh are continued upwards, and from which rain, 
or in colder weather, snow descends, when the 
super-saturation of the atmosphere becomes still 
greater. However varied tbe circumstances may be 
relatiijg to the formation of clouds, yet one law ties at 
tbe foundation of tbe whole of them, which was first 
announced by Hutton, vis., wherever two nearly 
saturated masses of air of unequal temperament 
become mixed, either a precipitaiion takes place, or, 
at all events, the mixed mass of air is relatively 
moister than either of tbe separate masses. 

Rain being formed by tbe mixing of two masses 
of air of different temperatures, tbe colder part, 
by abstracting from tbe other the beat which holds 
'.t in solution, occasions tiie particles to approach 
each other and form dropa of water, which, be¬ 
coming too heavy to be austained by the atmosphere, 
sink to the earth by gravitation in the form or rain. 
The contact of two strata of air of different tem¬ 
peratures, moving rapidly in opposite directions, 
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! lkii*aD abandant precipitation of rain. When 
of air differ very much in temperature, 
leeCrnddenlf, bail ia formed. This happens 
patiy^ hot plains near a ridge of mountains, 
the Sfitb of France; but no explanation has 
■to beemgiven of the cause of the lerere hail 
a which occasionally take place on extensire 
within the tropics. 

ween the tropics, where all meteorological 
mSna occur with great regularity, the phe- 
la (wnnected with rain are much simpler than 
r regions, i f- l ocal Arcumstances do not 
on a diatuTDance. Where the ascending 
It of air acta with pow^ in the region between 
; the two trade winda, a great qaantity of raponr 
, reaches the uppencolder regions of the atmosphere, 

^ which ia then rapidly condensed and descends 
!as rain. This process takes place mo9e especially 
when the sun, about the time of its culmination, 

I acts powerfully ou the ground. Hence geneftUy 
the morning and evening are serene, and the rain 
falls.in the afternoon. As the sun in its yearly 
course moves further to the south than to the north, 
'the region moves with it in which the asegnding 
current of air, and consequently the rain, is greatest; 
when the sun removes from a, regioin the rain be. 
comes less con8iderabn| and at last hue weather 
returns. This alteration^ccurs so regularly, tbA 
Vtween the tropics, the year has been divided into 
two halves, the dry and the wet season. 

In our part of the world, where, in the course of 
the year, the N£. and the SW. struggle for pre¬ 
dominance, the phenomena are more complicated, 
but still may all be referred to a few simple laws, if 
we keep before our eyes the circumstance that the 
SW. is a vrind which, in consequence of its origin, 

. blows above and then sinks to the ground, while the 
' HE. spreads itself from below upwards. If with 
; this^ we further combine the circumstance that the 
SW. wind, as it comes from warmer regions, brings 
I along with it moist air from the Atlantic ocean, 

• whereas the cold N£. brings dry air from the in- 
iterior of the continent, we can easily understand 
-that these two winds must exercise a very unequal 
influence on the abundance of the precipitations. 
^Obsenvationa made for several consecutive years at 
I any place on the plains of Germany, always show 
(that the SW. and W. are the winds during which it 
grains tnost abdhdantly, while the easterly winda are 
[much more rarely associated with falls of rain. The 
jehanges of the pressure of the sir stand in such 
JiDtimata connection with the transitions from a 
aerene sky to ^troubled one, and to rain, that the 
:barometer has been justly named the weather glass, 
and it seems advisable to consider both phenomena 
at the same time. 


GRADUATION OP GAS JARS, TEST 
TUBES, &e. 

GaaDUATiOK, generally speaking, conaiats in di- 
viding lines, surfaces, and capacities, into a certain 
number .of equal or proportional parts. For stind- 
ard thermometers and other instramants which 
require to be made very accurate, it is oeceaaary to 
employ tubes which are extremdy regular in the 
bore. When adrop of mercury, passed successively 
along all parts of the tube, forms everywhere a 
column of the same length, the examiner ia assured 
of the goodness of the tube. ^ 

That a tube may be regular in the bore, it is not 


necessary that the bore be cylindrical; it is suflSci- 
ently accurate when equal lengths correspond to 
equ^ capacities. A tube with a flat canal, for ex¬ 
ample, can be perfl^tly accurate without at all ap. 
proaching the eylindriori form. It is only necessary 
that a drop of mercury occupy everywhere the same 
length. We may observe, by the ifliy, that, in flat 
canals, the flattening should be always in the same 
plane. 

As it is very difficult to meet with capillary tubes 
which are exactly r^ular in the bore, it happens » 
that the tubes which glass-blowers are obliged to 
employ have different capacities in parts of equal 
lei4^* You commence division of these tubes * 
into parts of equal capacity by a process described 
by M. Gay-Lussac. You introduce a quantity of 
merenry, sufficient to fill rather more thin half the 
tube, and make a mark at the extremity of the 
column. Yon then past the mercury to the other 
end of the tube, and again mark the extremity of 
the column. If you so manage that the distance 
between the tvfo marks is very small, you may con¬ 
sider the ihelosed epaoe os oonoentrio, and a mark 
made in the middle of the division will divide the 
tube into two parts of evidently equal capacity* 
You divide one of these parts, by the same process, 
into two equal capacities, and each of these into 
two others; and in this manner you continue to 
graduate the tube until yon have pu^ed the division 
as far as you judge proper. 

But it is still more simple to introduce a drop of 
mercury into the tube, so as to form a little cylin¬ 
der, and then to mark the two extremities *of the 
cylinder. If it were possible to pash the drop oi 
merenry from one end of the tube to the other, In 
such a manner as .to make it coincide, at every ra- 
moval, with the last mark, it would be very easy to 
divide the tube accurately; but as it is very difficult, 
not to say impossible, to attun this precitton of 
retuU in moving the column of mercury^ yon must 
endeavour to approach exactness as nigh aa may be. 
You measnre, every time yon move the merenry, 
the length of the cylinder it produces, and carry 
this lengtlf to fhe last mark, presuming the smaU 
space which is found between the mark and the 
commencement of the column to be fairly repre¬ 
sented by the same apace after the colomn. You 
thus obtain a aeries of small and corresponding 
capacities. 

If the tube is regular in the bore, close one end, 
either by sealing it at the lamp, or by inserting a 
cork, and pour into the interior two or three small 
and qgual portions of mercury, in order to have an 
opportunity of observing the irregularities produced 
by the s^ed part. Take care to mark, with a 
wri^ng dwDond, the height of the mercury, after 
the addition of each portion. When equal portions 
of mercury are perceived to fill equal spaces, take 
wi^ the compass the length of the lut portion, 

Bjul satrfc it snccessively along the side of the tube, 
where you most previoi^y trace a line parallel to 
its axis. 

For tubes which m irregular in the bore, and 
where equal lengths Indicate unequal capacities, it 
is necessary to continne the graduation in the aame 
manner that you commenoed it~-that la to aay, to 
fill the tubes by adding mrnasiiii Ijr many small and 
equal portions of mereury, ud narking the height 
of the metallio colomn af^ avsry addition. Theae 
divisions will of course repressnt psrts of an ounce 
or of a cubic inch, according to tu measure which 
you make use of. When you heve thus traced on 
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the tube e certain onmber of equal parts, you can, 
by neana of the compasses, divide each of them 
Into two other parts of equal lengthi The first 
dWisions being very close to ooe another, the small 
portion of tube between every two may be coo* 
aidered, without much risk of error, aa being sen* 
aibly of equal tiiameter in its whole extent 

When the tube which you d^re to graduate is 
long and has thin sides, it would be difficult to fill 
it with mercury, without running the risk of seeing 
it break under the weight of the metal. In this 
case you most use water instead of mercury. 

B^’glasses of large dimenaions are graduated by 
filling them with water, placing them in an invented 
|>Ofition on a smooth and horisontal surface, which 
u slightly covered with water, and passing under 
them a sesiei of equal measures of air. But it is 
then necessary to operate constantly st the same 
temperature, and under the same atmospheric 
pressure, because air is very elastic, aud capable of 
Ming greatly expanded. 

In idl cases, tubes, bell-glasses, dm., ought to be 

held in a poaition perfectly vertiw. • The most 
convenient measure is a dropping-tube, on the stalk 
of which a mark bu been made, or a small piece 
of tube, sealed at one end, and ground flat at the 
other: the latter can be accurately closed by a plate 
of glass. , 

nie marka which are traced on tubes being gene¬ 
rally very close to one another, you facilitate the 
reading the scale by giving a greater length to 
those marka which represent every fifth division, 
and by writing the figures merely to every tenth 
division. The number of divisions is somewhat 
arbitrary; nevertheless, 100, 120, 360, 1000, are 
divisions which, in practice, ofiey most advantages. 


MISCELLANIES. 

Artificiol Ptarlt .—It has been suggested that 
tite pearly lustre of the crystals of certain salts, 
aspecially the double cyanides, is as beautiful, that 
thmr employment might supersede the cruel practice 
of stripping the scales from living fish for tlie ma- 
nUhcture ^f artificial pearls. Oxalic acid may 
be formed by the action of nitric acid upon alcohol, 
under certain conditions, in pearly scales.—Pro- 
eeedifipa qf iht Brititk AttoeiaiioH. 

V€g9t9tUm til a ^o/ufton qf Arsenic.—M. Gilgen- 
krantx has seen a plant of the genua Ltptomitu*, 
or ffjfproerocu, form in a solution of arsenic. This 
observation, communicated by M. Bory St. Vfticent, 
proves that arsenic, a aubstance ao very poisonous, 
and anpposed to be destructive to aWorganixed 
bodies, is, however, favorable to the vegetation* of 
some plants. M. Bury St Vincent mentioned on 
this occasion, that M. Dutrochet had observed 
about ten years ago the development of a similar 
plant in a solution of acetate of Icadir 

Osaiie Acid ,fimnd in grtai gvmmbsM Lieheiu, 
4^.—N. H. Braconnot has diadorered thid oxalate 
of lime forms nearly one-h^ of Um weight of a 
great number of lichens, to which it hears Uie same 
relation that earbonate:,<tf lime does to eorallioea, 
and pboaphate of lima dqM to bcmes. The oxalate 
diminishes progreariv^ to the family of lichens, 
as the species emataceous granular tex¬ 

ture, and acqmrajKiidlated tpembranaceous aspect, 
but the latter ati^^Mltain a remarkable quantity. 
About 17 parts jdlowiah white oxalic acid wer> 


, Z 

obtained from 100 parts of the pnlverue^ lichen 
Ajm. de Ckim. xxxiii. p. 318. y/ 

Acriots qf Nitric Acid on C^rcoalj^Vnfenor 
Siliman having announoed the fon^ifSton cf hy- 
droeyauie add, by the action of 9 -^c add in 
charcoal, M. F^iani was led to the ftme result in 
the following manner In treating with nitric acid 
the residue of the calcination of 8al|)bate of barytes 
with charcoal, he smelt bitter almonds. This made 
him suppose that the prosaic acid was formed. He 
repeated the experiment in a glass bottl^ and heat¬ 
ing the liquor with e/Aphate of yon, he obtained 
Prussian Uue. The boiletr niUates and that of 
barytes, decomposed by charcoal, do not produce 
the same effect.—Gtonia de FU. 4%. 1824. p. 240. 

2b Dutkeify Qvt/lt.—Immerse the quille when 
plucked from the wing in water almost boiling; 
leave it tbeVe till it becomes auffidently soft; com¬ 
press it, turning it on its axis with the back or 
blaSe of a knife. The immersion and compreaaion 
must be continued till the quill is clear when cold, 
and the merabraoe and greasy covering is entirely 
removed : it is immersed a last time to render it 
cylindrical, which is done by whirling it between 
the thumb and index finger; it is then dried in a 
gentle tempemture. ThZ^eiich discovered this 
process when they conquey^ Holland. 

* Model qf the Jiret Kt^iuh Steam FieMvf.—The 
following notice appean'uiii the Oracle daily news¬ 
paper, December, 17b9:—“There haa lately been 
laid before the Admiralty Board the model of a ship, 
worked by steam, which is so construt^ted aa to sail 
against wind and tide. This ingenuity ia to be 
rewarded by a patent.” 

Eterlaeting Z>empa. — These lamps, (of which 
many consider the accounts altogether apocryphal,) 
are supposed to have been formed with inconsumable 
asbestos wicks ; but the composition employed to 
feed them it is utterly impossible to surmise^ be¬ 
cause naphtha, which it is said to have been, as 
well as every other oleaginous substance, would 
consume, if the lamp-wicks did not, and be con¬ 
verted by sublimation into soot. The secret then, 
of making everlasting lamps is utterly lost to us, if, 
indeed, it were known to the ancients; and they 
were so jealous of affording any light on the Subject 
to future ages, that these illuminators, used only in 
sepulchres, were so contrived, that bricked up 
therein, they might and could bum* for ever; hue 
either went out immediately upon the admission of 
the external air, or were, by m^anical contrivances, 
instantly extinguished; thus dUappoioting the 
curiosity or cupidity of invMers of ^le tomb. Roai- 
crucius, the mystic, alchemist, and philosopher, ia 
said to have di^vered the secret of the composi¬ 
tion of these ancient lamps; and the atory concerning 
bB sepulchre will be found in one of Ae numbers 
of the Spectator. 


QUERIES. 

71—Wby ia tlw braatb vlitble in frosty, anS not in warm 
westlwrf Bmuse it U kept in solutton kivwafm. weather, 
but (bo vapour ia instantly condsnstd in frosty wsatlicr. 

Tb—What Is the rosson that a rssor cuts hotter sfisr bsine 
dipped In boOwstsr f 

7 S—Why does Are bnm better In winter than summer r 
Or wby dues the sun's beams extinguish a Art f 

74 — How are we to account for ihe Deo.freezlng of Loeb* 

75— Wby doee the freexliy of Aesb. be., preserva it from 
pntrefartlon f 

70—When a snddon thaw coraee, wby am the outside walla 
of our bousps covered with boar frost f 

77—How la the vsm Ut made for paNnt Isatber ? 
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/ rotaIi botanic oa&dkk 

jt^WWCTUSTJikoiNP th® manifrtt 
^rMcr «cqoirintance *iUi tbs pWwictioni of tao 
vegetsble klogdoin, thcvo Ia not» to tMi dftjt In th® 
metr^olU of the rommercial world, » pttbiic ««• 

* Ubi^ment drroted-to thdr getteril itudjr; sod 

trhOo foreigo coontriei pottcH sodi insttotlone, 
(sad titers srs fortj in our owO empire,) wiyare 
the Jiiit to svidl otuielToa o| <tlielr |idvBOtsge8.^hie 
Iwnrhts to Ue 'derired a proj^j-dlrsoCed 

ooUufc gs^eo ore eo sppsreot, that it srgoce an 
iu(unoei\aUe defteienep io ear local adminutratiVo 

/- that they shoald be so long n^lected. The onW 
way fo which'the study of botany has reomTM 
sttentino has been foi^medical purposes} and it is 
to be regr^ed that that knowfed^ sboold he 
coRSutered as ivstricted to one profess^, which la 
capable of attU furttfer developement. Tlie chemirid 
propcities of plants are ont corthn^ to thcTr 
medical usee, hot'etercise important fthictions in 
manufiiirtares. Tb( employment of vegetable pro*^ 
dacUona in textile fiibiiva makes tiiem an <^j(ct of 
commercial importance, and renden them oeservn^ 
of sdeotifio investigation; and the rnaDufoctaTing 

• properties of plants are ao various as at once to 
open a wldedield tor obbervatioo, and mcnlcate the 
necessity of it. Tlie sdaptatiou of boUnical* sab^ 
jects is the principal bource of patterns for t xtile 
and imitathe goods, and a farility fbr studying such 
ohlects a great desideratum for the improvement of 
our mana^tures. 

hu George Rennie^ the sciriptor, attributes the 
excellenre of the French artists to their Superior 
foci^ties for studying d^rign, and particularly re* 
commCndb instruction m botanical drawing. ' 

Mr. Donaldson, the andiitecS) a^s-'-^That the « 
maattfaclnnng artists require instruction in botany, 
as connected with eons^ction, in order to give 
the workman an invight into* the nature end 
propertiee of vegetable substances, and ’tL more 
accurate knowledge ot their forma when he wishes 
to delineate or mo<iel them; all which qay be very 
innch*denved from the study hf their growth and 
f 0 r*aflon.'» ^ \ ' 

WbUe the importance of botanical study is juch 
in the lowCT walks of art, it is not of less necessity 
in its higher and more oiiequivocal brancliear The 
delioestioaof theffowerhasin all countries afford^ 
maiiy fine pidotiiiigs, a branch io whipfa ladles hate 
tieen p6ti^arly aaocessfal, end in which it was 
the pride of 1lubens*to excel equally as in th^ other 
depaitoeots of art. in all that relates fo -decora* 
ttoo, howereTf ijss apj^^cation is of* primary im- 
portaoee Fqllsge is nie basis of* the arabesques of 
Fompeii. and wose of GiulSo Rmnano; and, while 
an increaaiilg iadination is e;rii(bitied for these atyl^s, 
ael|pg the patrooa'of art« the <mly ti; 9 ^aour^^'| 
thor power should npt he g^ec^ 
tjf oiphHecJture have, even .m V ' 
nations; derived titrir origid from SgKMKp* t 
tiie,p^ leaf <d the TimipIeiL.fQ£tf^hltim of 
Btayjd, ware noclewfitvoricesM^'i^neiieetiTe 
t]i|]i tbc- variegated Ipluii^ oRiaments of 
t^Grqekfk I'beae bUer, in the acasthns and the 
fsiickle, found a bannony and beauty which 
ipcodnctiie of the greatest eiTcrt, while 
tbig %ihhitects, m the profuajon of their 
Moral ennelwenti, dib'^layed even a greater 
'oqd rekeueflr, 

uh^ouieSk tjm foundation of boUniral 
'‘ihM-hecn ajaonfnctof eovemnient boLeittule: 


nor Juts pri^temitBipriM been nei^e^lrffc pro- 
ritam' in * onr own eogntry.' Tm two 
hnivuMtS^, QafoM end (>inbri^U«Votfnied 
i^dm: io Uao bare mrnnngbafii,> ^ei$boo]> 
Shem^ Maiw3Misber» Leeds» HnB« .Bnry Bt. 
EdmUttcUi ia^ (Mdheatdri end thet bite'been, 
recen^ estal^lriied at'^heltenbem end Newoee^ 
Mou-'^rne. * S^itland khere are gardens' at 
Edinburg^ and jSkegpw. In Irdsod, at Dnb{iv» 
is one bclui^^rtd Tn^f CoUe^ end the inle&iUd 
est^Uihnimt at filaenevm, of Ufa DnbBti il 

there are others gtCorkVkV^.^elnvt 
In examining vrind hke breb .•« tkendifobour- 

hood of tiie metiopbCU, we shaU find thai tiiere ia 
suffiL-ieitt enconragemeot to indnoe ni to shnply the 
deficien'ry. At (Seised U aetoaR garde^ of three 
acres, founded in the eevedteenl^ ceiltnty, and 
given in 172h> by Sir Hans Slosne, to th# Apothe* 
caries’ Company, and devoted by them to Ae study 
of medicine, and of wMrh they now eoatemplate 
the abaiidoumeqf, if they rau obtain a nutro enitahle 
locality. Those at KeW lisve obtained eonaxderable 
repnti^on, but are at too great a distance to be 
available to tiie great mass of the metropolitan 
popula{fon, whUo their system Of managenent ia 
far from, being adsqnate to the reo^ltca of a 
national institotlbn. ^ 

^th sitfh acknowledgedjadvantages to be de¬ 
rived from the eatabbahmeWt of a botaidc garden, 
and with such a tendency of public taste, It would 
appear aurpiisiog that buch an object should h^ve 
hitherto been neglected. This deddency ia now, 
however, to be supnbed, and ip such a maunir as, 
it IS to ^ ho])ed, wiUgSatisfy every votary ot science 
Although previous aboitiyeattempfo had been made 
to effect this object, the of it rests witli 
several members of tbc LinuA^ Society, whose 
success confers equal honor M the Society by 
which*it was promoted and on their enlightened 
evertionff * ' 

The Society will be conatituted limUarlj^to other 
scientinc bocieties, and will be ntidev the manage¬ 
ment of • president and c'ouncil,' and compobrd of 
fellows aid tnemberv. It nW, doubtless, be 
incoipovatid by* Royal Charter^ and Ha importuue 
can hardly fail to obtain for it gvbli indaen(*c; 
whHe the monner'in which it is*rqgUrded by* the 
Linuscan, Horticultural, and Bgtonfael Societies, 
does honor to their Ube^tjh'Km to the cau*ie of 
science. « . • I’t '* 

The bite chosen is the Im^ drele of tho Regent’s 
Park, once oceupied as ddaklni' nursery ground; 
its extent exceed eighty ahna* That its po>>Ulon 

* ’ 14% refinriiig to the 
Hbff ^^Mloaical Society, 
w the purposes 
it OT^Has oontwi only 
oty, and where 
ritberid toe cultivation, 
y fot the hospitals, or in tlie 
^ mhfket. Its ^propriation 
will be no eneroaifoment on pnblk eqjoymmitx, 
while, if property directed, it cannot foil to copfer 
gieat advantage on tiie whole empir^ The artivtical 
detailb of the plan, aa shown in the accompanying 
I ut, are fomiM upon an observance of toe most 
enlighteued prindples, and it has been the endeavour 
In this department and in otb< ra,* to moke acituco 
aod art equally condnclve to the improvement of 
popular taate. 

The geographical ’and physical distribution of 
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iays ; when ItkkV&'oQt qf l^lr A^slr^jr. 
waebed) tqto’fiUinente/sndifejioled'lb't^^^ 

rays of ihi»'im to'b^^^‘'i^d blett^uBd. In’iliie 
state tSey lM'boiled fin JN)^ Itett^ ^nd Shttee- 
qtienUf.Tedos^ ttf a- peilp fti^oodan tdortSrat 'bjr 
inevie « hejayyvjieslle ■tdth a longhtefll^ ;<?rhkll 
the worUiMir mo^^iwitb lui ^t. '^ot^^^r^fed, 
some tboetf of. a par^ottlqr-plant caJlM kotmgt 
faen&^ptnviottaly rcda'dra td a' attp^ 

•tancei ndtlt I^lp ^ certain .exact 

qnantitun, wbn thia mixtareilepepdaihe foodpesa 
of the pBp4r>^;’^a whole i» tiien; beaten' together, 
in mortarr* pi^lt h^mba a 'viscid.Hqnor.i this ia 
poared into lat^ft'KoeiTkig vc^la*. PoHiui eif den^ 
tain dimeoaioDs ;m tb6n plunged into tha.aedR* 
fluid, and eaoh.'1^^lK--out sufficient ffir ii aheet of 
pi^cr. llie glu^aqaaltab^Dce, thiu|hiniy ^tead, 
immediately beedii^^ftaa and gload^, and ia de¬ 
tached from the'fqi^'b^'merely taming ^wn the. 
slief^ on &e lu;iaip'M^]^ already nihdOt aiid ^th«, 
ontthe.inttwpO^aoA wa V^Ucn (doth betwem'each 
aheet, wUok iniS^Balaarity.praMiaed in mahiago^f#: 
paper. Iho 'nioql^ which toihg-up.'tbU 

hamboo paper IjM^jidiio oT baiabod. Thin aUpa. 
are selcctea and 9^^ sttccessiTety through seve^ 
holes in a ath^'j^be^' iinch; as ia used by oor wire- 
drawara^ untU yniy* am reduced to a fine thread. Of 
this thread jdierfb^ ia composed. In cold aeasona, 
or in the mcii^'nidl^dfa prorincea, it. la aometiinea 
found ueodUiir^ trt'diy^e paper..* .This ia dono^by 
an ingenlDtit*fi^tr(H0w^’.A holloV wall, with the 
two froBta .iiiiiHl^l iyi ii Ml ia-liad Katofe.at oneof 
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Iprbcb.bhixaepari&^lt’fi^ the lifter*>after wM<& 1 
-ifria.jmt aaide.and->riaaect^£>r.Attainuse.' We-"' 
Immfi^thenidDe gmUeBMUthahthepepermaliera:-.. 
;of C^uuL.prpdvo aheete t^ anoh^dimenai^, 
tfpgie' one will.-eorer. the eck(d<i>Bido oif.e oodethto. v.- 
.^?«l;Topm..• -' .N ’■ ' v,w.<'','''r 
.sThe i^yea'of. .Ceylffit adop/eed'a<Ie||ke|i{fleial.-; 
j)ap^,«i^' pAuohed one of Mtc^r-bm 'tbbUts ‘ 
wm^ hve,.restated for many, ages the rayagenof ' 
dfiie. .^iesa are the leaxca of the mduntain palrtt) 
or Cbr^pdo'wiMi^CttfifariK, ealj^ by'the Cingalese - 
'UaeJ^ipot>-tree. . Some of their taoi^ recos^ are 
graven., on broine plate which are neatly bordered . 
^th silver, bqt-the books of imporCanco in tbeCin-. 
galese'iaogn^e, relative to the religion of BnUdfiap * 
are written on IsjBiuBr^ the. leaves of <thb tree, the - 
charactera bong engravred upon them wkh eidier a 
.'brnaaof.anirna^tyle.' 

' Under, the' native go^miin.^C' ^ -Ceylon' tiiia 
gigan^.leaf wu nade a-distinctive mark of the 
-gradatiqns of r£nk, each pduon being allowed, ae- 
eprding to his station, to hava n cotaui uurntwr of 
the talipot Jeeves folded np in the form of fans ^mp 
' before bizb by hia servants. T^ae-leaves are like- 
' v^sa QB^ by the -eemason peopfe ak umbrellas, one 
Ptttcpcmiding leaf affording Sufficient belter for sev^- . 

. or.dght -persons. Hiis gigmidc production of nature * 
is likewtse adapted fo midky other use^ purposes, . 
. bhing Veij substutial and duraUe. 

Ine Jayanesf makp an excellent mper ftrom t^; 
bark of a ajiectes of lifolbeity-tree. Tlie Ton^uinese 
1 tynnfactufe paper from silk, and from the nn'ds of 
^fesreot trees.. . ^ . 

' llie Persians, draw materiala for thmr'paper from 
a- inixtnre of cotton and silken'rags, which they 
mano'foeture into a smooth soft saii^, and after-^ * 
wkrds poliah with a stone ot shell. It irill dot beef • 

. ink without, polishing. 

IIm Aztecs, or abmgines of Mexico, prepared a 
kind .of oaoer from the uuIpt cart of tbe leaves of i 
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Idod^ pxptr from tbe pulpy part of tbe leaves of i 
the seme aloe wludi tbem a grateful beve- -* • 

,rego, attd a^tardeid them a strong cordage, Their^- - 
bisroglyplite'were Vritten on this paptn-^ pipi^ of ,^1 
of .TariouB thicknesses, are boewon^y found. 
^ thaCgc^lry, whose, unfortunate qborigl^ likyer 
, bstlilo^iljljSininitrd. vrbUe.th.ei«^tfttfabtil!.fo, 

' .be. ffis M t> b fo u teatMes of tU^advttddi^nl' fat thn ' 
peamto'WfeTrl^.^' . / .’ 

' ’ • • •...* I*--i-rj'-'j i.- --rf' ■’ ;• ■'•* •' •' •- . . 


Wrxn shells are pOtfon^ M sea-VbcmsVor 'w^ 
any other accidental circUsoSlmnce dbeurs 
a good specimen, it is^eertalmv dpsiroble fo im 
some means to improve it i li^^for tidi/Vdrpose a 
cement may be made of Ancwid^ingv frour, and 
gum: tbe holes or cranks may bb'^ed up with thia 
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WOOD ENGRAVING. 

(Resumed from page 84.; 

Wb proceed to the continued review of Mr. Jack- 
son’s splendid work on Wood Engraving—intending 
at present particularijr to allude to the pratrtical in¬ 
structions given on the art in chapter viiT. hoping 
thereby to direct still more strongly than before the 
attention of our readers, not merely to the art it¬ 
self, but to the only work in the language which 
considers it in detail; for as to the instruction given 
upon it, and upon the correlative arts in the Ency¬ 
clopedias, that is utterly useless, being generaUy 
written by those who know nothing whatever upon 
the subject, whereas it will be recollected that Mr. 
Jackson is himself one of the very hrst of our artists 
in wood. Having already described the tools it is 
now incumbent upon us to show the manner of 
using them, and the hrst thing to be acquired is 
stca^ness of hand; upon this Mr. Jackson says: 

“ Engraving (f 7We.—In order to acquire steadi¬ 
ness of hand, the best thing for a puplUto begin 
with is the cutting of tints, that is, parallel lines; 
and the first attempts ought to be ma^ on a small 
block, such as is represented in No. 1, (sec cut,) 
which a'Ul allow each entire line to be cut with the 
thumb resting against the edge. Mlien lines of 
this length can be cut with tolerable precisioft, the 
pupil should proceed to blocks of a larger size. 
He ought also to cut waved tints. No. 2, ^ee cut,) 
which are not so difficult; beginning, as in straight 
ones, with a small block, and gradually proceeding 
to blocks of greater size. Should the wood not cut 
smoothly in the direction in which he has begun, 
he should reverse the block, and cut his lines in 
the opposite direction; fur it not unfrequently 
happens, that wood which cuts short and crumbles 
in one direction will cut clean and smooth the oppo¬ 
site way. It is here necessary to observe, that if 
a certain number of lines be cut in one direction, 
and another portion, by reversing the block, be cut 
the contrary way, the tint, although the same tool 
may have used for all, will be of two different 
shades, notwithstanding the pains that may have 
been taken to keep the lines of an even tliickoess 
throughout. * This difference in the appearance of 
the two portions is entirely owing to the wood cut¬ 
ting more smoothly in one direction than another, 
although the difference in the resistance which it 
makes to the tool may not be perceptible by the 
hand of the engraver. It is of great importance 
that a pupil should be able to cut tints well before 
he proceeds to any other kind of work. The jitoc- 
tice will give him steadiness of baud, and he will 
thus acquire a habit of carefully executing such 
lines, wUch subsequently will be of the greatest 
service. 

‘‘Wood engravers, who hare not been well schooled 
in this elementary part of their profession, often cut 
their tints carele^ly in the first instance; and when 
they perceive their defect in a proof, return to their 
work, and with great loss of time, ke^ thinning and 
dressing the lines till they frequently make the tint 
appear worse than at first. 

“ When uniform tints, both of straight and 
curved lines, can be cut with fhcility, the learner 
should proceed to cut tints it which the lines are of 
unequal distance apart. To effect this tools of 
different sizes are neqpssary, for in tints of this 
kind the different distances between the black lines I 
are according to the width of the different tools used I 
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to cut thiin; though in tints of a gradi&ted tone 
of color, the difference is sometimes entirely pro¬ 
duced hy increasing the pressure of the graver, a nd_ 
tints of this kind arc obtained with greater 
and certainty by this means; though to^prodnee a 
tint of delicatdy graduated tone, it is necessary 
that the engraver should be well acquainted with the 
use of his tools, and also liav^ a correct eye. Hie 
cut, No. 3, is a specimen of a tint cut entirely with 
the same graver, the difference in the color being 
produced by increasing the pressure in the lighter 
ports. • 

"Straight line tints are used t(fdepict a clear 
sky—waved lines are generally introduced to repre¬ 
sent clouds, as tiiey not only form a contrast with 
the straight lines of the sky, bnt^from their form 
suggest the idea of motion. It is necessary to 
observe, that* if the alternate undulations in such 
lines be too much curved, the tint, when printed, 
will np{>ear as if intersected from top to bottom, like 
wicker-work in pcrjiaidicular streaks. In executing 
waved lines it is, therefore, necessary to be par¬ 
ticularly careful iiul to gel the uiidululiuus too much 
curved. 

" As^hc choice of proper tints depends on taste, 
no specific rules^can be laid dou ii to guide a person 
i in tlieir selection. In the direction of lines it 
should always he borne in iflind by the wood en- 
I graver, and more cs{)ecially when the lines arc not * 
laid in by the designer, that they shonlil be disposed 
so as to denote the particular form of the objec;t 
they are intended to n'pn'sciit. For instance, in 
the limb of a figure they ought not to run hori¬ 
zontally, or vertically; i-onveying the idea of either 
a flat surface, or of a hanl cylindrical form, but 
with a gentle curvature, suitable to the shape and 
tlie degree of rotundity required. A well-chosen 
line makes a great difference in properly repre¬ 
senting an object, when compared with one less 
appropriate, though more (lelicate. The prd^r 
disposition of lines will not only exjircss the form 
required, but also produce more color, as tlicy 
approach each otiicr in approAimuting curves, ns in 
the example, No. 4, (see cut,) and thus represent 
a variety of light and shade, without the necessity 
of introducing other lines crossing them, w^tuh, 
ought alway.<i to be avoided in small subjects; if, 
however, the figures be large, it is necessary to 
break the hard appearance of a series of such 
single lines by crossing them with others more 
delicate. 

Engraving Curved lAnes. —In cutting curved 
lines considerable difficulty is experienced in not 
commencing properly. Fur instance, if in exe¬ 
cuting a series of such lines as are shown in No. 4, 

(see cut,) the engraver commences at the upper 
part, and works towards the bottom, the tool will 
always be apt to cut through the line already formed, 
whereas by commencing at the bottom, and working 
upwards, tiie graver is always ouMde of the curve, 
and consequently never touches the lines already 
cut. This difference ought always to be borne in 
mind, as, by commencing properly, the work is 
executed with greater freedom and ease, while the 
inconveniencq arising from slips is avoid^. When 
such lines are introduced to represent the rotnndily 
of a limb, with a break of white in the middle, 
expressive of its greatest prominence, as is shown 
in the figure. No. 5, it is advisible that they should 
be first laid in, or drawn, as if intended to be 
continuous, as is seen in the figure. No. 6, and 
the part which appears wlute is lowered, or cut out. 
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before beginning to cut them, as by this means all 
risk of their disagreeing will be avoided. 

Clear unruffled water, and all bright and smooth 
metallic surfaces, are best represented by single 
lines; for if cross lines be introduced, except to 
infflcate a strong shadow, it gives to them the ap¬ 
pearance of roughness, which is not at all in accor- 
oancc with the ideas which such substances natu¬ 
rally ^cite. Objects which appear to reflect 
brilliant flashes of light ought to be carefully dealt 
with, leaving plenty of black as a ground work, for 
in wood engnwing such light can only be effectively 
represented by contrast with dee color. 

"Engraving tn Outline .—The word outline in 
wood engravingJias two meanings: it is used, first, 
to denote the mstinct boundaries of all kinds of 
objects; and, secondly, to denote tha delicate white 
line, that is cut round any figure, or object, in 
order to form a boundary to the lines by which such 
figure, or object, is surrounded, and thus to allow 
of their easier liberation. This last is usually called 
tlie ttyhUe outline. As this white outline ought 
never to be distinctly visible in an impression, care 
ought to be taken, more especially when the adja¬ 
cent tint u dark, not to cut it too deep, or too 
wide. In the out. No. 7, the wUlte outline alone 
is seen—in the finishtd cut of the same subject it 
is not visible, on account of the back ground, tnd 
the lights of the figure, being cut away. The 
proper intention of the white outline is not so much 
to define the form of the figure, or object, but as a 
boundary to other linee coming against it. The 
small shaving forced out by the graver becomes 
immediately released, without the point of the tool 
coming in contact with the true outline. 

“ Engraving of Figures, —After having cut 

the white outline of tlie subject, the next step b to 
cut a similar white line on each side of the pen¬ 
ciled lines, which arc tn remain, and form the 
impression when it is jirintcd. A cut when thus 
engraved, and previous to the parts which are white 
when ]>rinted being cut away, or, in technical lan¬ 
guage, blocked out, would present the appearance 
of the cut. No. 8. It is, however, necessary to 
observe, that all the parts which are. to be blocked 
out, have been pur]w)scly retained in tliis cut, in 
or«ier to show more clearly the manner in which it 
is executed; for die engraver usually cuts away as 
he proceeds all the black masses seen within the 
subject. A wide margin of solid wood round the 
edges of the cut is, however, generally allowed to 
remain till a proof be taken, as it affords a support 
to the pajier, and prevents the exterior lines of the 
robject from appearing too hard. When the cut 
is properly cleaned out and blocked away it is then 
finish^, and when printed will appear as in No. 9. 

“Sculptures and bas-reliefs of any kind are gene¬ 
rally replanted by simple outlines, with delicate 
parcel lines running horizontally to represent the 
ground." 

ITie above is a summary of the itirections which 
Mr. Jukson gives to amateurs, and they are such 
as, it^ is hoped, will induce many an individual to 
try his hand at wood engraving. Without, however, 
that acuteness of perception, which inslruction cannot 
give, and that taste which is to be acquired only by 
a general knowledge of the art of drawing, proficiency 
in wood engraving can scarcely be expected, but 
with them, although the learner in proceeding from 
one subject to another more complicated will doubt- 
Uss meet with difficulties which maj* occasionally 
damp his ardour^ yet he will encounter none which 
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will not yield to earnest perseverance. The follow¬ 
ing are among such remarks as are addressed to 
those as would attain the art as a profession, but as 
they are equally applicable to other persons, we in¬ 
sert them as the concluding observations on this 
valuable process. 

“ When comparatively light objects are to be 
relieved by a tint of any kind, whether darker or 
lighter, such objects are generally separated from it 
by a black outline. The reason for leaving such an 
outline, in parts where the conjunction of the tints 
and the figures does not render it absolutely ne. 
cessary, is this; as those parts in a {pit which 
^pear white in the impression are to be cut away, • 
it frequently happens that when they are cut away 
frst, and tint cut afterwards, the wood breaks 
away near the termination of the liqp before the . 
tool arrives at the blank or white. It is, therefore, 
extremely difficult to preserve a distinct outline in 
this manner, and hence a black eonvetitional one is 
introduced in those parts where properly there 
ought to be none. It is necexsary to observe further, 
that when the white parts are cut away before the 
tint is introduced, the black outline is very liable to 
be cut through by the tool slipping. This will be 
rendered more intelligible by on inspection of the 
cut, No. 10, where the cotta^ is seen finished, and 
the where a tint is intended tu be subsequently 
engraved appears black. Any person in the least 
acquainted with the practice uf wood engraving 
will perceive, that .should the tool happen to slip 
when near the finished parts, in coming directly 
towards them, it will be very likely to cut the 
outline through. When the tint is cut first, as 
represented in No. 11, the mass of wood out of 
which the house is subsequently engraved serves as 
a kind uf barrier to the tool in the event of its 
slipping, and allows uf the tint being cut with less 
risk quite up to the white outline. By attending 
to such matters, and considering what port of a 
subject can be most safely executed first, a learner 
will both avoid the risk of cutting through his 
outiine, and be enabled to execute his work with 
uomparftive fficflity. 

“ Delicate wood engravings which look well in a * 
proof on India paper, by rubbing the ink partially 
off the block in the lighter parts, generally present 
a very different appearance when printed, either with 
or without types in the same page. Lines which are 
cut too thin are very liable to turn down in ]>rinting 
from their want of support; and hence cuts consist¬ 
ing chiefly of such lines are seldom so durable as 
those which dis])lay more black, and are executed 
in a more bold and effective style. A designer who 
understands the peculiarities of wood engraving will 
#vuid introducing delicate lines in parts where they 
receive no support from others of greater strength 
or closeness near to them, but are exposed to the 
unmitigoted force of the press. Cuts in proportion 
to the quantity of color which they display are so 
much the better enabled to bear the action of the 
press; the delicate lines which they contain, from 
their receiving support from the others, are not 
only less liable to break down, but from tlieir con¬ 
trast with the darker parts of the subject, appear 
to greater advantage than in a cut which is a uni¬ 
formly grey tone. I am not however the advocate 
of black and little els« in a wood cut; on the con¬ 
trary, I am perfectly aware of the absurdity of 
introducing patches of black without either meaning 
or effect. What I wish to inculcate is, that a wood 
cut to have a good effect must contain more of piw- 
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perly contrasted black and -wbite, than those who 
wish their cuts to appear like imitations of steel or 
ccpper-plate engravings are willing to alTow.” 

Wo now take our leave of Mr. Jackson for the 
present; at a future time we may perhaps spare 
room for a few remarks on lowerinff the hloeks, and 
on eiigHiTiJig maps; at jiresent we have done^ but 
not before cautioning the pupil in the preparative 
drawing, and directing him how to take a proof of 
liis n-ork, if required, and which Mr. Jackson has 
omitted. 

In drawing it must at all times be remembered 
that the printing wili be the reverse of the drawing, 

' the right side of the one will be the left side of tljp 
other; if then a landscape be dftiwn on wood os it 
appears in nature, it will not represent it proi>erly 
wlicn cngraiwd and printed; and so constantly is 
tliis the effect, that in drawing for the wood engraver 
the reins of horsemen, the tools of workmen, ttc. 
muat be drawn as if in the left hand; the telescope 
of the sailor as if held to the left i-ye ; the gun of 
tlic sportsman to tlie left shouUU’r, SiC., in order 
that when reversed, as they will be wheat printed, ^ 
each may appear in its usual uiid proper jiositioii. j 
As an illustration showing the m irssity for this we f 
give tlie tbllowing cut, which is u tracing of Uie one 
on page HI, which being drawn on ordinary princi- 
shows, when engraved, ukft>hunded uttitudu. 



A proof cannot be taken until the principal parts 
of the subject given arc engraved, because of obliter¬ 
ating the design; when a proof is wanted it may be 
, done very easily by means of a littfe bah-shaped 
dabber, made of leatlicr with wool withinside. 
Spread evenly upon (liis a little printers’ ink, dab 
it carefully ok the biuck, so ns to blacken it, but not 
so much as to (ill up the lines with ink; then place 
a piece of damped paper upon the engraving, and 
rub the back of tlie pa[ier with anything hard, which 
will transfer the ink on to the paper, and constitute 
A proof, by which tbo engraver can judge of the 
progress and effect of his work. 


TANORAMAS AND COSMORAMAS. 

Pavoramah aro cylindrical pictures, the point of 
view being placed on tlie axis of the cylinder. By 
this means the artist is able to represent, on the 
Burfact! of the cylin*ler, all the objects of natiire 
which can be bpcu round a given point as far as 
the horizon. Tlie name panorama, given to such 
pictures, signifies universal view, because it repre- 
^nts all the objects whicli can be discovered from 
a single point. I'he trace of panoramas is, there* 
fore, nothing else but thei intersection of the 
i 7 lindrical surface forming the picture witli one or 
I’everal conical ><urfacei(, liuving their summits at 
the points of view, and for their bases all the lines 
io nature winch the artist proposes to represent. 


In order to simplify the work, in punting this 
species of perspective, the horizon is divided into 
B great number of equal parts; into twenty, fo^ 
example. The objects to be represented, wMfli 
foil within each twentieth part of the horizon, are 
first drawn in perspective on common plun sheets 
of paper. On a canvas reprinting the develope- 
meot of the cylindrical stiriace forming the picture, 
the twenty veriicdl and parallel ban^ embracing 
tlie whole horizon, or kathcr the objects edhtain^d 
in each of them, are painted side by tide; and 
finally, the canvas is extended against tfic cylin¬ 
drical wralt of the rotunda that institutes the 
panoramic building. 

The truth of this species of representation, when 
well executed, is so striking, thht it frequently 
prodnees a belief that the spectator is actually 
looking at nature itself. No other mode of repre* 
flcntation makes us lietter acquainted with the 
general aspect of any country round a given point, 
an ailvantage not posscsM*d even by a plra in relief, 
and whicJi the rcjircw-ntation of a part of the hori¬ 
zon on n jilonc surface can never give. 

I'lic (^omnorama is more simple in construction, 
anil may be formed at less expense ami trouble 
than ])erhaps an> otlier public rxliibitiun, while it 
may hr varied to infinity. 

•It consists merely of a picture, seen through a 
magnif^ng glass, cxai’tly in tlie same manner as in 
the common shows exhibited in the streets for the 
' amusement of children. The difference not being 
in the cmistnictioii of tlic ajipnnitus, but in the 
quality of the ])i<'tiin*s exhibited. In the common 
shows, coarsely rolon-d prints are sufficiently good, 
in the Cosniorama a moderately good oil painting 
is employed. The ixmstmction will be 'rciulily 
I understood by the following description and cut. 



In a Jiolc of a door or partition insert a donbly- 
convex lens A, having about three feet focus. At a 
distance from it rather less tlian the focal distance 
of the lens, place, in a vertical position, the 
picture B, tu be represented. The optical part of 
the exhibition is now complete, but as the frame 
of the picture would be seen, and thus the illusion 
be destroyed, it is necessary to ])lace between 
the lens and •the view, a square wooden frame, 
formed of four short bwrds. The frame, which is 
to be painted black, prevents the rays of light 
passing beyond s cert^ line, according to its 
distance from the eye, the width of it is such that 
upon looking through tlie lens, the picture is seen 
08 if throng an opening, which adds very much 
to the effect, and if that end of the box, or fnme| 
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next the picture hare an edge to it, representing 
the outlet of a care, a Go^ic min, or a rocky 
which might be partially lighted by the 
to^ff the box being Bemi-tranaparent, the bauty 
and apparent reality of the picture would be very 
much enhanced. 

Upon the top of the frame la represented a lamp. 
It is this which iiluminates the picture, while all 
extran^us light is carefully excluded by the lamp 
being contained in a box, open in the front aud ^ 
tlie top.« 

_ _ » - - - -— 

ANTI-INFLAMMABLE SUBSTANCES. 

M. GAY-L(r8SA« some years ago stated that if 
paper be dipped in a solution of phosphate of am* 
monia and dried, the inflammability such paper 
is destroyed. 

We were induced by this observation in the winter 
of 1836 to prosecute this subject; and at that 
})cri(»d, calico, wood, and paper were kept immer¬ 
sed in various saline sf>Iution9 for days together, in 
order to ascertain the comparative energy nf such 
solutions in destroying the property of inflamma¬ 
bility. As the object of these gxperiments was 
altogether practical, those saline solutions only were 
tried which could be fibtained at a sufliciently lew 
* rate for general use. Accordingly, for the phos¬ 
phate of ammonia proposed by M. Gay-Lussac, the 
muriate was substituted; and tbis was found to 
have the greatest effect in destroying the inflam¬ 
mable property of wood, calico, or paper. Wood 
should remain a week or ten days immersed in a 
sateruted solution of it; for calico and linen twenty 
minutes; and for paper two or three hours at fur- 
tlicst is sufficient. If either of these he dried after 
such immersion, and then put into the flame of a 
ca^lle, they turn black, but do not take fire, and on 
lieing rem(Jved from the candle they do not continue 
to keep alight bke tinder, ignited as it were, but 
without flame. 

But as neither the muriate of tin nor the muriate 
of ammonia is sufficiently cheap for extensive use, we 
arc now to examine the fixed alkalies, in reference to 
tlie uroperty under considcraKon. 

1 he subcarbonato of potass, or soda, seems suf¬ 
ficiently efficacious, though not to an equal degree 
with the salts first mentioned. There is little or no 
difference in the efficacy of either of these alkalies. 
They both prevent infiammability: but neither of 
them prevents ignition, if we may so speak, that is 
to My, when paper or linen is prepared by them 
and held in the flame of a candle and then re¬ 
moved, no flame is communicated, but the ignited 
part or spark continues to spread slowly until the 
whole of the materisl is consumed. And this it 
does, whether the substance be held in one direction 
or another; though of course the ignit^ margin 
exte^s most quickly when it is held in such a 
position that It can rise npward. It is to be ob. 
nerved that whether calico, linen, or paper, be 
hours or a week, in solutions 
of tile alkaline subcarbonates, makes little or no 
difference m reference to this power of ignition. It 
IS hence obvious, that the muriates of tin and am- 
raonia are more decidedly anti-inflammablca than 
the subcarbonates of potass or soda; but it seems 
not improbable that these latter may retain their 
iwwers longer. ^ 

As there is little or no difference in tlio power of 
®se alkalies, and as the latter is now very con¬ 


siderably eheaper than the former, we give it the 
decided preference. 

For practical purposes, the subcarbonate of soda 
will, except in very particular cases, be found suffi¬ 
ciently anti-inflammable; for no sudden destruc¬ 
tion of property which had been prepared by its 
solution could take place. Fire fiflUng on one of 
the leaves of a book in a library so prepared, could 
scarcely be able to extend itself even through the 
book on which it fell; and certainly could not com¬ 
municate to other volumes: and whether a child'| 
dress, or the scenes of a theatre so prepared were 
set on fire, there would be little difficulty in ez- 
tpigttishing it. Although therefore the muriate of * 
ammonia is a more complete anti.inflammable, its 
great expense compared to subcarbonate of soda Is a 
formidable objection to its general use. Papers 
saturated with it might sometimes be used 
of parchment, where it was the wish to give the 
greatest degree of security to the documents or 
productions. 

In reference to wood, muriate of ammonia seems 
to have ito advantage over Uie aubcarbunate of soda. 
When wood, although cut in the thinnest form, is 
prepared by the solution of this alkali, the ignited 
part will not extend, as we have observed is the case 
with paper or linen under the same circumstances. 
The lubcarbonate of soda then is what we recom¬ 
mend for the preparation of all articles composed 
of wood. 

But it is fair to consider the grand objection to 
preparing wood by immersion in the saline solutions 
(for muriate of ammonia is equally liable to this 
objertiuii with subcarbonate of soda.) The objec¬ 
tion alluded to is, that all these saline impregnations 
arc completely removed by immersion in water, or 
perhaps still more quickly by immersion in solution 
of soap and water. This was tlie case equally with 
muriate of tin, and some other solutions that were 
tried. 

The objection then, just mentioned, will apply 
to wood that may necessarily be exposed to the rain, 
or which may require cleaning by soap and water. 
This is tlie c&c with the deck of a sliip and the 
floors of dwelling houses, as at present constructed. 

But such seem the principal, or the only excep¬ 
tions to the general advantage to be aterived from 
the adoption of anti-inflammable wood. A great 
part of the wood used in building is placed detween 
the floors, or on the sides of houses, which are 
usually painted. In either of these cases wood pre¬ 
pared by subcarbonate of soda will retain its anti- 
inflammable properties unimpaired. 

uf course the precediug remarks, though appli¬ 
cable to all structures of wood, or partially of wood 
are more particularly so to all offices and premises 
in which, from the trade pursued, or the number 
of documents kept in paper, the risk of fire is in¬ 
creased. And not only are they applicable to public 
and private buildings, but also to ships, and particu¬ 
larly to steam boata. 


CHEMICAL SALTS. 

Thb term Salt waa originally employed to denote 
common aolf, but was afterwards generalized by 
chemists, and employed by tiiem in a very extensive 
and not very definite sense. They understood by 
it any body which b sapidf easily melted, soluble 
in water, and not combustible; or a class of sub¬ 
stances midway betwera eartiis and water. Muy 
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disputes arose concerning what bodies ought to be 
comprehended under the designation • and what 
ought to be excluded, Acids and alkalies were 
allowed by all to be salts ; but the difficulty was to 
determine respecting earths and metals; for sereral 
of the earths possess all the properties which have 
been ascribed to iaits, and the metals are capable 
of entering into combinations which possess saline 
properties. In process of time, however, the term 
Mffwas restrict^ to three classes of hc^es, via., 
€^id$, alkaliet, the eompounA4 which acids 
form with alkalies, earths, and metallic oxides. 
Hie two first of Uiese classes were called simple 
salts t the salts belonging to the third class wenv 
called compound or neutral. This last appellation 
originated from an opinion long entertained by che* 
mists, that acids and alkalies, of which the salts 
are composed, were of a contrary nature, and that 
they counteracted one another; so that the result¬ 
ing compounds possessed neither the properties of 
acids nor of alkalies, but properties intermediate 

between the two. 

Chemists have lately restricted the term Silt still 
more, by tacitly excluding acids and alkalies from 
the class of salts altogether. At present, then, it 
denotes only the compounds formed by the combi¬ 
nation of acids with alkalies, earths, and metallic 
oxides, which ore technically called bases, ^'ben 
the proportions of the constituents are so adjiuted 
that the resulting substance does not affect the 
color of infusion of litmus, or red cabbage, it is 
then called a neutral salt. When the predominance 
of arid is evinced by the reddenuig of these infu¬ 
sions, the salt is said to be acidulous, and the prefix 
super, or bi, is used to indicate this excess of acid. 
If, on the contrary, the acid matter appears to be 
in defect, or short of the quantity necessary for 
neutralizing the alkalinity of the base, the sdt is 
then said to be with excess of base, and the prefix 
sub is attached to its name. 

In the British chenocal schools, it u now common 
to classify the salts in the following orders 

Order 1st.—The oxy-salts. Tliis onler includes 
no salt in which the acid or base is not' an Oxydued 
body. A curious law was obscr^'ed by Oay Lussac 
to obtain among the salts of this order. Since all 
the powerful *talkaline bases, with the exception of 
ammonia, are protoxides of an electro-positive 
metal, one equivident of an acid will combine with 
one equivalent of such a base, and fonn with it a 
neutnd salt. Now, if we divide the order into fami¬ 
lies, arranged according to the acid, as sulphates, 
nitrstea, &c., it follows that in each family pie 
oxygen of the salt must bear a constant ratio to the 
oxygen of the base; thus, since one equivalent of 
sulphuric acid contains three atoms of oxygen, and. 
one equivalent of nitric acid five, we have the ratio 
of the oxygetr of the acid to the base in the neutral 
proto-sulphates as three to one, and in the neutral 
proto-nitrates as five to one. Should the base pass 
into a higher state of oxidation, as to the state of 
binoxide, then will it be disposed to unite with two 
equivalents of the acid; that is, twice the quantity 
of oxygen forming a bi-salt, still preserving tiie same 
ratio of oxygen as in the proto-salts of the same 
acid and bare. This order of salts comprehends the 
sulphates, double sulphates, sulphites, hyposulphites, 
hyposnlphates, nitrates, nitriifts, chloral, iodates, 
phosphates, pyrophosphates, metaphosphates, arse- 
siates, chromates, boraffis, and carbonates. 

Order 2nd.—Hie hydro salts. This order in¬ 
cludes no salt the acid or base bf which does not 


contain hydrogen. In this order the hydrochlorides 
are not includ^, since the action of the hydrochlo¬ 
ric acid acts upon metals and oxides of met^ 
through the agency of the chlorine. Hie 
mark holds with the hydriodic and other hydracids. 
The only salts included in this order are in fact 
compounds of the hydracids^ with ammonia and 
phosphuretted hydrogen. In some other salts 
rather as an electropositive ingredient or base than 
as an acid, and such salts are therefore placed 
under a different order. 

Order 3rd.—Sulphuric salts. This order includes 
no salt the electropositive or negative ingredient of 
which is not a sulphuret. The salts of this order 
are double sulphurets, such as the hydrosulphiirets 
of potassium, sodium, calcium, &c.^ 

Order 4th.—^Tbe haloid s^ts. This order in¬ 
cludes no salt the electropositive or negative ingre¬ 
dient of which is not haloidal. The salts of this 
order are double salts, and one or other of the 
ingredients must be analogous to sea salt, such as 
the hydrochlorides, aurnehlnrides, oxychlorideB, 
double iodides, silica fluorides, &c. 

As alnjost every acid unites with every base, and 
sometimes in several proportions, it follows that 
the number of salts must be immense. Several 
thousands are already known, although not above 
thiity were believed to exist fifty years ago. The 
early names of the salts, so fiir as tiiere bodies were 
known to chemists, vrere wholly destitute of scien¬ 
tific precision. At present, however, they are uni- 
versadly designated according to the nomenclature- 
of Morveau. The name of each salt consists mainly 
of two words, one generic, the other specific. Hie 
generic word precedes the specific, and is derived 
from the acid; the specific comes from the base. 
For example, a salt consisting of sulphuric acid and 
soda, is spoken of generically under tlie name of a 
sulphate, and specifically, by adding the name of 
the base; thus sulphate of poiash. The terniina- 
tiun ate corresponds with the arid whose termina¬ 
tion is in tc, and the termination He with the acid 
whose termination is in ous; thns sulphuric acid 
gives sulphates .- sulphurous acid, sulphites. There 
are some acids containing less oxygen than those 
that terminate in ovs in such case the word hypo 
is prefixed; thus we have Aypo-sulphurous acid, 
Ay^-nitrous acid, giving also salts that ore colleil 
Aypo-sulphitcs, and Ayyo-nitritrs. A^'lien the salt 
is a compound of one atom, or proportional of acid 
with one of base, it is distinguished simply by the 
words denoting the acid and the base, without tlte 
addition of any prefix. If the ^t contains itoo 
atoms of acid united to one atom of base, the 
La^n numeral adverb bis or bi is prefixed. Thus 
bisiUphate of potash is a salt composed of two atoms 
Bulpbhric acid and one atom potash. Were there 
three, four, &c., atoms acid, the numeral adverbs 
ter, quater, &c., would be prefixed. Thus qualer~ 
oxalate of potash means a compound of four atoms 
oxalic acid and one acid of potash. When two 
atoms of base are combined with one atom of acid, 
this is denoted by prefixing the Greek numeral 
adverb dis. Thtu diphosphate of potash means s 
compound of* two atoms potash with one atom 
phosphoric acid. The prefixes iris, tetrakis, gtc., 
indirote three, four, &c., atoms of base with one 
atom of acid. Salts of this description were 
formerly termcAsub-salts,• atleast in those instances 
where an alkaline reaction was produced upon test- 
liquors fronwthe excess of bore. 

We have slated ah^e that salts are at pwseBt 
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understood to be compounds only of acids and 
bases. The discoveries of Sir H. Davy, however, 
lire us to modify tliis generally received dehni- 
tioiTr Many bodies, such as common salt and mu> 
riate of lime, to which the appellation of tail can¬ 
not be refused, have not b^n proved to contain 
either acid or alkalind* matter, but must, according 
to the strict logic of chemistry, be regarded as 
ronipoiands of chlorine with metals. Such com- 
pounds, pomutssing, for the most part, the pru{>er- 
ties of soiubility in water, and sapidity, are to be 
included unde# the general name of salts. They 
^ are denominated chlorides, iodites, and bromites, of 
the metals, according to the particular constitution 
of each. Thus compound of chlorine aud cal- 
cium, formerly known a.s muriate of lime, is colled 
tho chloride of calcium. The solubilMy of salts in 
wuter is their most important general quality. In 
this mcnstnium tlicy are generally crystallised; 
mill by its agency they ore purified and separated 
from one another, in the inverse order of their 
solubility. The detei inination of the quantity of 
•alt which water can dissolve, u not a very difficult 
]irni;css. It consists in saturating the water*exactly 
with the salt, whose solubility we wish to know, 
at a debirminate temperature, weiglfing out a certain 
quantity of that solution, evaporating It, and givipg 
•the saline residue. 


MISCELLANIES. 

Moss .—The humble and apparently insignificant 
moss is an active agent in some of the most impor¬ 
tant changes of nature. By its great absorption of 
moisture, its decay and subsequent revival in suc¬ 
cession, the hardest rock, ujion which nut even a 
blade of grass could grow, becomes covered in the 
counee of years with a stratum of fertile soil, sup¬ 
porting the most luxuriant trees. At first a little 
dust is blown into the interstices of the rock, into 
which are also driven by the winds some of the 
seeds of the moss from a less sterile spot. Here 
they vegetate, and the hitherto naked rock becomes 
covered with pretty green tufts; which spreading 
widef and wider, year after ye-ar, its whole surface is 
at length covered with the smiling carpet of Nature. 
The continual growth and decay of the moss and 
other small plants, gradually increase the thickness 
of the stratum, hu^r plants, the seeds of which 
are borne from all qnarters by the weather; the 
rottiug of these plants continue to add to the soil, 
till at last CUV seen to flourish the noblest trees of 
the forest. Thus, the herd.eQd bwveftjqpck is made 
to abound in the richest pmdacta and the grandest 
vegetation: and thus are the sandy heaths and 
desert pluns converted^nto verdant and fnfltful 
fields. On the tops of the highest hills and moun¬ 
tains the mosses attract the moisture from the clouds, 
which trickling through every crevice to find its way 
to the lowest place, accumulate and form cascades 
and brooks, frhii^ again uniting swell into the 
largest rivers. These waters flowing into the sea 
are again raised by the influence of the sun’s rays, 
and form clouds, again to be employed in fertilising 
and refreshing earth. Such is the admirable 
and unceasing process of Nature. 

Paper JVoiife/MS.-—'* Among tlie prindpal mi¬ 
racles of nature,” says Pliny, is the anim^ called 
Nautilus, or Pompilos. It ascends to the surface 
of the sea in a supine posture, and gradually raising 
itself up, forccji out, by means of its tube, all the 


water from the shell, in order that it may swim the 
more readily; then throwing back the two foremost 
arms, it displays between a membrane of wonderfol 
tenacity, which acts as a sail, while with die re¬ 
maining arms it rows itself along, the tail in the 
middle acting as a helm to direci^ its course, and 
thus it pursues its voyage: and if alarmed at any 
appearance of danger, takes in the water and 
descends.” 

Book qf Eternity .—In Signior Castagnetta’s ac¬ 
count of the asb^tos we find a scheme for the 
making of a book, which, from its imperishable 
nature, he is for calling the Book of Eternity. * 
leaves of this book were to be the asbestos 
paper, the cover of a thicker sort of the same mate¬ 
rial, and tlie whole sewed together with thread spun 
from the same substance. The things to be com¬ 
memorated in this book were to be written in letters 
of gold, BO that the whole matter of the book being 
incombustible, and everlastingly permanent against 
the force of all the element, and subject to no 
changes from fire, water, or air, must remain for 
ever, and always preserve the writing committed to it. 

Pyrophori qf easy preparation .—It is well known 
that when 24 parts of pure tartaric acid, deprived 
of its water of crystalHzatiun, are quickly mixed 
in a dry capsule with eight parts of peroxide of 
lead, perfectly dry and mluccd to powder, ignition 
very soon occurs throughout the mass, which is 
Tcry vivid and of long duration. This fact, first 
mentioned by Mr. Walker, would lead to the sup¬ 
position tiiat other organic substances would un¬ 
dergo similar reaction with peroxyde of lead; and 
this has been verified by the ex]^eriments of M. 
Boetliger. On experimenting with the oxalic and 
citric acids, he found that the action of the former 
on the peroxyd of lead was more rapid, and per¬ 
haps stronger, than that of tartaric acid; while 
that of citric acid was rather weaker. Thus, on 
mixing together hj parts of peroxyd of lead, and 
1 part of oxalic acid dried in hot air, or contsdning 
19 per qpnt. ^f water, almost instantaneous igni¬ 
tion of the mass occurs; but it continues for a • 
much shorter time than with the tartaric acid, be¬ 
cause the oxalic acid contains less carbon. In 
order to obtain a pyrophorus with citrif acid, 1 atom 
of citric acid, previously fused and kept some time 
in fusion, then dried and pulveriz^, must be 
promptly mixed with 2 atoms of peroxyd of lead at 
the temperature of 73” Pehr. The ignition of the 
whole ma'ts is almost as vivid, and continues for as 
lony a time, as with tartaric acid. Minium, litbar^, 
and carbonate of lead, mixed with tartaric acid, 
yield also, according to M. Boetliger, pyrophori, 
Mit not so good as those yielded by pure oxyd. 

ANSWERS TO QUERIES. 

\2^Wky U air altcays blown Jrom an elec/ri/led 
point/ The air cqiitiguous to an electrified point, 
being in a similar state of deetridty by contact, 
repels and is repdled by the point, it consequently 
flies off; when anotiier pottion of air immMiately 
fills the vacancy—the constet succession of the re¬ 
pulsion giving rise to the idse of air being blown 
from the point.—^ero.* 

23— Whence is the origin tmimal heat / An¬ 
swered in Page 7d. 

24— How may siella be but tHiamed t Answered 
in Page 95. 
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36 ft 74 .—Why it it that eertainpondt, laiet, and 
river*, never Jretse, even in the coldest wintere t 
Hiere may be many cauaea. Some of them may be 
impregnated with aaline matter, as many mineral 
waters: others may be connected with internal vol¬ 
canic matter, a| tite hot springs of Iceland; and 
Others, as l<och Ness, according to Professor Ander¬ 
son, do not freeze, becanse, owing to their immense 
depth, the waters can never be cooled down to the 
freezing point, or rather to 40^ that being the point 
•at which water is the densest. Could the whole 
mass be cooled beyond this d^ree, the chilled water 
would be retained at the surface, and become, when 
still farther cooled, frozen— Ed, 

4 0 ft 42— Whai is the cause of solar and lunar halos? 
parhelia, or mock sunt, ai^paraselena, ormock 
moons ’—When light fleecy clouds pass over the sun 
and moon they are often encircled with one, two, 
three, or even more, colored rings; and, in cold 
vreather, when particles of ice are floating in the 
higher regions, the two luminaries are frequently sur¬ 
rounded with the most complicated phenomena, 
cfflixipiting of Roneentric eirclea; cimle^ passing 

through their discs; segments of circles; and mock 
suns, formed at the points where these circles inter¬ 
sect each other. The name halo i^^ven indiscri* 
minately to these phenomena, whether they are seen 
around the sun, or the moon. They are called par¬ 
helia when seen around the sun, and paraselens 
when seen round the moon— Brwster's (^tics. 

41—Hyacinth and nareitsus roots grow more 
rqptd/p in colored, than in while glasses —Qwerp, 
the reason /—The spongioles, or flnest fibres of all 
roots, perish at certain seasons, when the main root 
becomes dormant, until the stimulus of mois¬ 
ture and warmth combined, again cause them to 
throw out new fibres. In ^e dark they have the 
power of decomposing the moisture into its ele¬ 
ments of hydrogen and oxygen, but when exposed to 
light this abstracts from them the oxygen, which in the 
first stage of the germination of seeds, aswell as in the 
re-growth of bulbous roots, is necessary fur their 
well-beiDg. When leaves are put foijf’h tb|se organs 
assist by &eir action what at first the roots alone bad 
to furnish.— F. L. S. 


b7—Whsn a shred tf camphor is placed on water 
it swims poind in circles, but \f a little grease be 
dropped in it etops, and seeks ths tide of the vessel. 
What itthereasongfthis? Camphorbeing avolatile 


body there is continual emission of its vapour in 
radii from its centre, consequently those parts in 
immediate contact with the edge of the water repels, 
and is repelled by it, giving rise tothepeculiar^o- 
tion observed; but when oil is dropped on the water 
it instantly spreads over the surface, envelopes the 
camphor, disMlves it, fills up the pores contiguoi^ 
to the e^ of the water, and thus prevents the' 
emission ^ its vapour from those parts which is the 
sole cause of its motion. When camphhr is ydaeed 
on water saturated with camphor iWMiio motion: 
for the water emitting camphonvapewra, is well as 
tiiat which floats on it, the twdMkree* balance each 
other, motion is destroyedtJfod-'eqi^briam esU- 
blidied.-r^ero. s 


69 —/fow eon a . 
cocHan ^ eochineat 
of alum, imd 3 ofwmi 
little ammonia, ( 
the shops.) 
alamiaa and 
59—Afov 
PdgeSe. 



he formed fiam a da- 
a solution of alum, 1 part 
I to the mixed Uquor add a 
(m spirits of hartshorn of 
be formed a precipitate of 

clariftg^ ? Answerea on 


61— Hou) can silver be gilt without the use cf 
mercuiy? By two methods: the one called dry 
gilding. This is done by steeping a linen rag, in^ 
solution of gold in aqua-regia, or nitro-muf^c 
acid, burning the rag afterward, and then having 
the article to be gilt well burnished. A piece of 
cork is dipped first into a solution of salt and water, 
then into the bUck powder, and lastly rubbed over 
the diver. The second method is called vrater gild¬ 
ing, which Ure, in his “ Dictionary of Chemistry,*' 
describes as follows:—The solotion of gold may bo 
evaporated till of an oily consistence, soffereil to 
crystallize, and the crystals dissolved in water be 
employed, instead of the acid solution. If this be 
copiously diluted with alcohol, a j^ece of clean iron 
will be ^ded by being steeped therein; oraddtothe 
solution about three times its quantity of sulphuric 
ether, which will soon take np the nitro*muriate of 
gold, leaving the acid colorless at the bottom of the 
vessel, which most then be drawn off. 

63 —Can gluton be, by anyproceu, madetoanstrer 
the same purj)ose as Indian rubber^ Gluten being 
brittle when dry, and deeomposed when moisture is 
present, it is evident it can never be substituted for 
caoutchouc. 

67— ^ a thrfad be twisted tightly round a poker 

will not bttm, though held m the fiome tf a 

candle. Why is this? Because every body must, 
attain a certain degree of heat before it will burn, 
and in this case the thread cannot reach that degree, 
because the heat is carried ofiT immediately by the 
good conducting powers of the poker.— Ed, 

68— What is the construction qf the Cosmoramaf 
Answered in Page 101. 


Hardening of Steel J)ies.‘—Mr. Adam Eckfeldt 
is stated to be the first who employed the follow¬ 
ing successful mode of hardening steel dies. .,lle 
caused a vessel, holding SOO gallons of water, to be 
placed in the upper part of the building, at the 
height of forty feet above the room in which the dies 
were to be hardened; from this vessel the water 
was conducted through a pipe of one inch and a 
quarter in diameter, with a cock at the bottom, 
and nozzles of different sizes, to regulate thediame« 
ter of the jet of water. Under one of these was 
placed the heated dies, the water being directed on 
to tlie centre of the upper surface. The first expe¬ 
riment was tried in the year 1795, and the same 
mode has been ever since pursued at the Mint 
withont a single instance of failure. 

By this process the die is hardened in such a way 
as b^t which it is to be 

subjttted of the face, which, by 

the torA^jfrocess, was apt to remain soft, now be¬ 
comes the hardest part. ^Im hardened part of tlie 
hit so managed, were it to be separated, would be 
found to be in the segment of a sphere, resting in 
the lower softer part as in a dish, the hardness of 
courae, gradually decreasing as you descend tn. 
ward the foot Dies thus hardened preserve their 
form tiil foirly worn out.— FrankUu?s Journal. 


QUERIES. 

80—'Why an tgn coonlttMl when boiled, and incaiiable 
of again aseumiiig ue flald state ? 

67—What oecaelou the whistling Mund of volant bodies ? 

83—How an then brilliant coltfrs obtained which we h«« 
ill chemists' slx^? 

89—Two balla each of one pound weight sospeoded on se¬ 
parate strli^ contiguous, but not touching, sbawing no hwli- 
natioa to eoalescc—at what height from the earth's surfue 
would tboyw**' St attraction ror each othsr. 
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''■^Vr~%K''V'*' iBMJcTRj.ci'nr.* *■ 

iV4*VVotare jv4(wA« oo 4lectric/t^<;- 

A Wai b«^ec««iai7 t6 u»e « / 

iU«uii»ul#iing live fluid i0 

tbat( thr gU.'S t&be or »v^b simple' , 

u)<I -of relaiuiDg U in stMtk M . 

l7&iford tbe jioiserfdreflects jd^. iibieb Uis cspable; 
uud we are ^ad ^bs^e .^ppi^^hUx of desorib-' 
1ng,.ac.the same time ps.the.oi^inftry imusbioe, that- 
]»n»'r iVtd |>owerfu)yi[^p8niti;^- sow ^hihiling «£ Vtie 
Coic^seVm. Park, but iest by this introduc- 

tion'the pi!«eent.aettcle*should be too loug.^we'ihtist ^ 
defer'tbe.account of: tlieeytiuder madunet^ ano% 
tli^r*op^urtuQity} ka that stup^'dous Oua now ex> 
biinting;'aji£ .which.-focma the sabjcx’t oF.the flrst^ 
cngrariQ^^ u a '■ ooniWtai^ 

knot^n as tbf plate jna£hine};or#e sl^ld, perhaps, 
with-moT^ ptopricty p{;Brr^gen>cot have prevkmdj 
diHCuased uc tndre'coniinop more ekiulj-coa*'^ 
etruoted «u^ nfunsged apperatus 'fitrmed with .a 
cy&hder of^la.s'St'insteacl of a sheet or plate of^l^at 

From the last paper' it became evident that to 
•xcitc, accumnliite, vetaio, nnd.transrcr, the electric 
flui4ra/luo knowledge ofVclcctrirs and conductocs 
is' qacesaary, that' the capability of excitation and ' 
MtehthHi.dcpeinled*upun'tbu (lualityof the edeftric.; 
the power of a rapijl traumlsaipn of the'fluids,.upoh 
ih^.perfM^ ^Aiductiog ^wer of-^thc material, 
tiuwgh or over whjeU itiis'to pass;- thus clec^i-' 
cians employ f&r the one pnrpote.chi^y the metals,* 
they b^iog tbe.best conducfbrs; sulphur,rerio. and 
silk ah tedtelrics, or ^'bodie* to be excited: .aitd tbc. 
proper pnion .c^ these fl>i7n8 an eleotrieaj maehitie. 

* ujiaal foriA of the plate tnachipe is scen^ in 
Fig. 2, t^which the.following dest^ption refetk:-** 

A is a circular plat^ tbmh gloss, supported upon 

B^ axis and uapable'-pf being turned rnunV vertic^y 
by the handle attach^ to it." Inis plate in its CC’ 
volution is. robbed brtwechv narrow cushions on 
the upperpart and two oa'the Wwer part ^uf 
framh which'HUpports it'; theta are tightened and 
loose^^ by bkt^ sorews, and may he remi. ved alto* 
giBthcr for ^c^ijng, Ac. The cushions beiifg rub¬ 
bed, over,. wUlu amal•/arl^,.1ix.eA in .iheir place, and 
the whole germed, ^e mMcblae' wiH be fit for action,« 
as far at'icsst. as excitation is concerned. Upon. 
turnlOg tjie handle, sparks of tite electric fluid will' 
bd'stad^''issue from each cusludn,,Bnd flash ^ ^be . 
nearep^ecta ground. To prevent this dispersion,' 
a.flap. pfidlk^li-.attaebed'to each cushion mtd ex¬ 
tends fo,!^ (£^pdc|fak»^ the glass'plate, as s^n at 
C s the iweA^t*t^'etab pair of cushions being r-iirn 
together'skd anmewhat si^Mi^ed by strings attached 
to a.wita.kLtbp tu keep taBbi1tk'.tbeir.plaeca. - Neai!r4! 
wliefttbe 8Uk:tB^ihilitas--i.a figdd <by a giast - 
brSaV^Ctopafletor; furhithed yrii& 
near ^he,plata;.to iwdieec thd ftfiid .VI ‘ 
dec the ^k, ^ with, a batt dt th^ 
eoAvpo'ience of fyperimmta passes 

^p^ard* from'the earth thradH|@|B^^co frame 
>Q fhe cushions; it u draw^^^b to the glas« 

* ^ retained by ft^jH^ ^lt^'; it is eolleutcd 

S’Owr^'ifilirjM conductor, and'there 




» part of IJJie frame «f 'S^ 

rtowhich ihd cushion*b« attacllW}.E|k 

.V ^ . Am._' wwaWaU ^ 


<mvet^ taid ftaclded with, fbar.^c frw»- 

, folds <^Mavd?OT” teoselyWUh. 

[. bran and i^s (b^kt of bsir^ of 

pdetal^r of.WDod,* - V' ?.• • f 

Iketalk t 0 ' he.'tatsehed 4p -.'t^^ luj^ be aby ; 
texture, a thick WoKiet is mOfet dommohlyremploy^. 
for uU elegtricitl magpies, whetaer it be oihsd,«>r, 
/hot is little contaqufH^. ; . ■. 

•’ Fig. 4 reprtaeDts tbe.-.usua} cooduotar of'(he 
pUte machine.. A i.8 of .hrass aiid js.caUed for 4ta* - 
tincdotj.f^c ew^uefoTi .It consists of » M .Ita 
extremity conuected with a seooud^ball# from which 
issug two befit-ne^Uc tubes, wi& tilelrwnds bcpt • 
•at’nght angles and'fumUhod with pointed wires. 
The giKHtost distance', across fro^ one tul% to the 
• other' la sfb<rat cq^il to. tiie dismcter'.Of ..m glasH 
Iplute of-the machine ; C is a section legs of 

the atand,, showing, the g1«M plate iMstxiwq them 

B » a ||ia^ rod connecting .A to the s^&. 

the above dSscriptidn of tbe.„usual plata 
machine, Uiatatnhe ColoaseumwiU be easily under- 
' stood; the letters Itelng in both the satde, Fig. A 
.re^fCscnta^the gloss plate*., B n conductor-attache^ 

- .to one .cukldon, a siinilsr one*beingffon>^^le ^ther 
side;' both supported upon glass in ordtir show 
.that when exhausted of their proper fluid, by turn¬ 
ing the winch they indicate negative properties. IS 
two silken strings tying up the silken flap.s. F one 
of two,-bi’eas'rods, with forked pnds» to collect the... 
' fltiid from eack'side of tiie glaas*j»!ate. D tb^osf- 
frrC.tawdkdfor' in which the flol4 b* coUeotedtrom 
'the'glass; it,, i^'supported upon ^our glass pillars, 
wliich'fin; flz^ below into a atitnd, or frame work, 
-Capable o>f being wbeelM'near,, or hiure distant 
from the glass. TI two^annspirfljeeting fro^ the 
condnetor, for the hurpbife bn>etng attached to. any 
apparatus .near- '^ese move on ball Viid ^ket 
joints, fwd.are.tarmibatad bybrass-bgU8,-whi^ afe 
movetl up and down ^ strings passing 
lies fixed, to the sides'of-the apBrtmeo.t, '.-^Th^gtssi 
ptkte is seven feet in dlamner—'thC’Jklger^con. 

*. doctor is a globe ^f copper, paliii^ dfloeb, five feet 


in diaitreter... The.whdle^ ik 
beauty by'htr,-0Brke, ofth 
apparatds conntatetl witV|t 
a spiral tube,, pbout te, 
six imrhbya etab 
• Rir'w'" ' ^ 


.«am* 

w 


tiiflated: for use. 


^'•pO reSa^r this.ch^r,* the two principal parts, 
?nfc».a pair of'the '(mhions and the conductor, are 


ill Fl|^^’'3 a ..d 1. 
^:-.a^A wlicrcby the 


a screw 


cushions are 
hy loosening or 




oonriderahle 
vArcade- llte 
magnitude-^- 
V'^0 batteries of 


;h electricity to ob- 
'^oes.Uie whole of a 
Ihe-iyaU's by cords, 
Jem wbtatad along upon a' 
rrj ..fr'- etfUCk .With astonishment, 
''afio perhaps dread." The elbetrieian would, on the 
other hand, tee but a Wasteful expenditure of money,- 
(it must have cost some hundreds of pounds, we* 
understand (he glass |datc alcme cost £100,) and 
but lilCle of those nice and convenient adaptations 
to the purposes of experiment which the. really*' 
scientific man requires. Enormously and uselessly 
large conductors is the first fault^there being but a 
tingle pair of^cushions, when twtppair are usm even 
under Ordihaiy eircumstanees, is a fsd neglect of 
the double friction, and gtaatiy^lncitased power 
tnat the same plate might have yielded: but the 
proprietor says, two pai)' of cnshtotis were intended, 
and, indeed, mode for it, hut ^the frietiotf was so 
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i^^gwat thil tub' f'45olwno 

gi«nted--4i^ ewt >w'*P®« ^^ Ww^/^njl'paw. fi^e^4 
w)oldnot«;glwp1ii^^’ATe(i^'i^ft<^i>^^^ ipf 
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lu, clean 

witfi 

nrtreewitonacal'J^^ ^.-.iMferj 

fal? .Thinto-tl^.aatoiSelSwiicto:ftr^bro 

gi«B0gl6^wb^»-(^wff:1tojiqH.%ad(^^j!ltQr.; f ,4. v .,■■ 

' pentinet «o.) sboir; of tbi^ei^'fitKt' 

principle of the tolence tl^ we wob^ 

Bee theA. . , v' '■■''•• ' - ■"" >'*; • 

Th6 experunenU pecfonnM reraind^ of 

the t' moi^itida hi labor.*' The firat'atpet'ini^ oil' 
taking b apark/%i^t feet loog ii A T«y dn'ftir one. 

The hall Uhctd tO.the glM* plate when In'Rvoltftksn/ 
thei^ bciug ho eondhetor near it. Now'-every .ex-, 
petithratalisi knows tfiati-nnder^hetodrcnQuOincee, 



<’<i»hi«>n again, « totally different', thiiig'frdin takiii]^ 
a.kpark'thrpugh the. air. ^pie Only other e.Tperi> 
tiionts efthibitfcl wWe Hturaidatiog^tiSe spiral tnbo, 
tke'dancioc of pith' lMlU,- the .Ahrara flask, and 
sending h sf^k Ihrmigh an iron chaia; • experiments 
.i-hioK might have been perforhiod with a nftichine 
of the small^ size, and with cqnal effect. ' 


ON thr'^Hotatory motion of CAMi 

PHOffpN THE.SURFACE OF WATER. 

* ' 

BY ns. THO.MfSOy. 

TnBRB is in science a number of 'welKknown iso¬ 
lated facts, wWoh sefein, at first view,'to contradict 
established principles, or, ot leayt, to require for 
rtifir explanation a train of canacs not generally re¬ 
cognised : each feef, therefore, becomes loaded with 
muuy theories, ^d it Jr difficnlC to avoid mixing 
togollier principles which hare rcallysio necessary 
codngxida with the nheiiomenon. so that the phUo-- 
Koplicr ^<U hioft^f-frequently-nmd>lo to;^e'a 
rxiiple answer to a simple qaestton, WHdt Is the 
cause of this fact.?” . 

It la possible that our causes drb in mosicascs 
but reinoy«4';«ffi‘‘-t6 j that is, Ve explain one effect 
by anotii^ more retbotc, ond then tlie lAt-** 
ter is termed aprinciple, apd fairly so. since science 
d<H;s not pretemf'Ht^each first causes, bat -to lcad 
the mind, by slq’w. 1 ^ 9 , gradually hearST tQ (he 
only First Great all created natnre.’' 

The rotation Of Of iig|&^on the sui-fact: of n-at^- 
has claimed the ph'lqso* 

plicrt), ami exoittei ^ii^inn»»fi6ro^)”U*)ble 
student. 

If a few fragmeitts , 

be thrown on the 

iq|tantly begin to move, Bod acquire a __ 

jirogrespive and rotatory, which cofifcinuM foH^ 
considerable time. Oaring these rotations, ” u 
the water be toucht'd by any substance, which is at 
all greasy, all tbe floating ptirticles qntcklF dsrt 
bucic, and are, as if by a stroke of magic, instantly 
deprived of their motion and vivacity.”— Accurn. 

The motinn of t1 e camphoric particles bos been 
attributed by Licli'cnburg to the emanation of an 
iethereai gas from' the fragmeuta of camphor; but 
Im ronfesses tliat the cause is involved* in conaide- 
r ible obscurity. Tentori supposes that a dusulvent 
power is exerted on the camphor at the common 
margin of the air and water;' he cut pieces nf 
eaniphpr into the form.qf.amall columns, an inch in 
l^nilb, and funl H pieco of load to the base of each 



TewdH tMt ^mph^F at . jmr^e 
,^iKe,w^^. dia^]v^, and exteodf orflV its 

,aad^ ^ismeafis coo^ Iotp:o6D^‘^th''.a 
atB>^her^c surface,^i», absorbed «hd i^]^r0id V 
the poWoTy mtdicp tho'iet^ha^oaV. 

effect df th»'re'actioh'‘whioh the camj^bric . 

Mtondfi^ itself ppoa the wWer, exerts ,iigaiii^i^\ 
camphor iteelf; .tf the tetro-active xentre 
.ca^on aflfall the jets do not coincide 'with the' ceyiv ' 
ire of gravity of the solid^amphbr, e.^mttncil' 
motfon of ro'tadoh^nd p^rwsion' m^st /(dlow.'- 
As the dcpAflure of the camphoric solutioh takes 
plobe on,ly at the surface of the wit^r, tVirothtido 
is. neceswtiy'effected round on axis pfrpendiculkr 
to the horizon. * . . . ' 

,Tbe'theory of 'V’entari vrofl mjt conaidered' aiic*' 
quale; a^rt electricity ' (so uomnionly tbe ' liigh* 
priest of scientific enigmas) was . supposed, by 
others, to Im disturbed the- moment the cainphdr 
fell apon the Hurf^ce of the wa^r. Olliers again 
thought that the evaporation of the' Camphor 'and • 
;water explained the cause ; and within the last two' 
Or thrt« years l^attencoi >»8 exaipine'd the su'lqect, 
and thinks that the camphbr upon water resembles 
potuslum nnder similar' circUmstanccxV.thc fibc-^ 
ration of-hy3rogen, and the vaportrtrf a’ater^around 
the floating vessel, prodifcing'its rapid raotmn. 

■ He took rather a. lat^e piece ofcanrphor.'W oreWr 
''that its motion oh wuteg^ight be slow: under the- 
receiver of an air-pump in .tf partial vacuum, the - 
•movements 'of tlie. caniphor, whmhV^re at fint very 
eIoa\ became' more mpi^, apd Cease'd when the sc.. 
tion of .the pump was; stepped. Mattcocci wya, . 

I ^Ifave pbserved'these phenomena irf rotation on 
water in all volatile bodies. 1 took, raspings of' 
cork, add impregnated thieln v4tir snlpburin'^thei*; 
Vheti placetl updA 'water, the^e ■suiall light bodies . 
turned ve^ raijjdiy.” Jlnttcocri’s conclusion is,' 
that the'rifltatipn *of vola^le bodies ite owing to the 
currents of (heir vapours'; but this ppiuion, thoogh 
published so reoehtljv is by no means new; several 
years ago M. 'Biot examined the 'suiiieo^in con- ' 
nexion’with an investigarioa of It l>y Previwt, and 
pro'mulgited a'similar opinion to that pf'Matteiloci. . 
M. plot considers that camphor ‘is moved npon the .. 
pyrfape-of water by,the effect of the emisripn of 
th,e pa'iiiclea which' ajoiposc. itj ah' nnisstoit tlrit . 
becomes perceplibi'e'tb obr sense* by the» smell' 
whiclf it p^ut^^ apd by thfc rcpidsion wWHi it ‘ 

* ’ffeiscs ogaiiift small bodies floating upoih rihp . 
of the water. ' As tbe eflVct reauRing fmAf' 
iffermit Impulsto does not necsssarily.jis^'' 
gravity of thej^oO'itf - 

a motion both'fltbgttonVb'dird 
roUtory. - A;'''r'f'.’"-'-* 

*It has been lihbw^y Sir David Bi%wstor>. that ‘ 

highly-expansive vapOi^ aie pent.iip 

within tlie cavities Of gems fqd veclmis . 

Btmics; and the ^ ■ 

to a lai'ge number of sot^fC^^^^^AtalllpO' Witvrr^f i* 
the comiHiaition of tiiia vapour,' in *AMiy 

psaes. is probably identical witb,l|itt w the sdbstam'B 
cumUi’img it. Now tn porql^^dlkVriaaWe’ SUb- 
Bt.iiu'c, like- camphor, the poiw In all i^roba- 
bilitv, filled with catflphoric* f^ .npuu 


]'lr>--!n,; a thill Umina of Ihr 


ivnabn wat*Vi, 

"h‘ 

■ V,#, • • . ■! . 
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.the aibstltntioii of water for vopoyr in the cavide 
4)QC^8 ae follows:—-The niiimle i«)fea act the gar' 
'trf##p1Ilarj^be^, and attract the water into them, 
• 'which water oecessarily expel^theTapoQrp’reTioQriy 
'.exwtirtg tliereiu; thiaexpulsion of raponr has au 
' eflbct analoicons to that of the jet from a centrifugal 
])iunp; that i^r \o bear tlte camphof round on a 
vertical axis. Aa it is a mere chani^ whether Uve 
forces ou opivosite ^des of the centre of gratit; 

- c(|ual each other, the effect, -in nefirly erery instance, 
is to give the rotatory'motion a)l\t(lcd to: suapelimes 
'' it is both itpi^essirc and rotatory ; then it will 
suddenly change to a rotation 'in tlie opposite di.> 
rection; all dependuig on the relative forces of the 
different little currents. ^ ' 

Matteuccl states, tl^'while the camphor, is rota> 
tory, if tlv^ vessel be xovered witli a glass plate, 
the rotation .is stopped; hut this is fdund tn he the 
casc*to 4 certaiu extent only; when the vessel con- 
taSniug the camphor is covered, the'rotations are 
lessoned, and a general aluggl«h5ies8 pcavades all the. 
‘piijccs, and the attraction of the s5de.s of the 
cjieits itself, *o that-sowic of the piccrs^^'ct to'tiiu* 
aide, and gcoUy osdUntc. This may be attrihntud 
to the formation of raponr oT campltor^ which, 
accumulating between the undt-r-surfoce of the glass 
plate- and the eivrface of the water, prevent^ the 
farther liberntiqp of camphoric vapour, and thereby 
twQsiderably lessens the capillaiy dltroction^of the 
water; hut in no case di^hc get an entice su'^jiciibion 
of rotation or movement. 

I have succeeded in imparting motion to raspings, 
or, whuji is better, to thin slices of cork steeped in 
sulphuric icther. T think we may apply the same 
reasoning to (his instance js to tlKi-former. The 
slicca of cork were steeped in aether for two or three 
day.s ia a closed bottle; 1 fiicn placed a few slices 
on tlie surface of water, wli^ they rotated for suru- 
rul minutes, and did so,'! Ihmk, while in the art of 
exclianging their sether and vapour of a:thcr for 
water', and the etfeut ceased when they had no more 
icther.to-exchange for water, since it is'ohvious 
'that in both cases each slice of cork uas saturated 


with a liii,uid,—;r. e.,wil]t cethcriu ^lie first instance, 
.and with wutef'iti the sreoad. • 

1 agree with Alaticucd in the ohservation, that' 
under the receiver of an air.pump, while (he air is 
being wMf&rawn, the gyratfonV arc qt^uker; hut I 
do not agrpe that the increased vcloctly is due to 
evaporation, hut simply to the muie coj)iiius v'senpe 
o6tUa oatnpiioric vapour, and the iiicreaKcd capillary 
.action um^ su^ circuinstauges, by which means 
tht: .pores beednso filled iwith water, dud the cam¬ 
phor, cannot again he made to rotate. This in. 
crease of eihissive force 1 consider lo be efne to 
exactly the same source as-the more .rapid ehiillitiiui^' 
of hot .wBter, when' depHved, 'either wholly or )wr«'^ 
tially, ofatmospherii: pressure. 

If the.exhaustion be earned o|||too for,^ pieces 
of camphor are-Utracted by, anolsHn^ thv- the inle- 
. rior surface of the vessel., and reipi^attached thereto 
‘ At the level of the water: .crlrlf^’iirnittiag the air, 
they instantly reqede as if they wrru 

’ iepelled by a force; but .they do not ngniti 
t^'^d^rder to explain this, I must premise that 
'.W^lllpPar is in a vessd whose sides above the 
’'^^■jp^vei ere wqtted, the attraction of the glasn for 
^uStf'Watet is each, that a portion is elevated at the 
't^qpference of Ae liquid Mirfoci-, so that aviTti. 
1 ^ g^j^eot of liquid would give a line thus:— 

'• A 


The water is elevated at AA. where it*l8 id cqti- 
tact with the glass, and slignny depressed af J>f by 
•vii^of this attraction, witfo by atmosphenQ pi^s* 
fureVn^dioB' of'eampboir, then, doating ‘ 

liquid tuiffls^e, is sides m the Vessel 

at A A, but Ihip attraction is no slight tfidt, in con.' 
seqtence-of tbe'asce^t of tiie flnjfd at A A tbe cani> 

phor cai^t touidi' the glass any one point; but ii 
theatmospheriCpressurebeatalleoncerncdinslightiy 
depressing the surface at B, and assisting tisecleva' 
tioti at ,A A, it is obvfona that the removal of t^b 
whole or a pa>t of tliat. pressure will remove the de* 
preasion at B, and lessen the elevatioo.'at A A; -the 
attractionT .then, of the sides of >tho glass for the 
floating camphor is moat favorably .exerted, , ud 
consequently they dart to the sides, dhd • there .re* 
main, while t^ re-admissldn of the air restqC^ fhe 
-fiM stiite ofthiugs, and the camphor quits tlie aides 
of the vessel for tiie same reaso'n that a smooth solid 
slides down an inclined .plane. 

If the production of the gyrations of the camphor 
are tn he refeft-cd to capillary attraction in the first 
inntaucc, aud to the eacape of camphoric vapour in 
the'second instance, by whose means currents acting 
like puddles constitute the moving poweri it is ob¬ 
vious that heat would assist the liberation of the 
vapouh end produce inore rapid rotations, whose 
rereer would terminate much sooner t^an at the or- 
ainnr}' temperatnre of the air. All tliis I find to be. 
the case. 

Pure water was heated to l48°, when the rotations 
of the cafnphor were incrca.serl iq velocity, and 
ceased entirely in sixty-nihe minutes. 

Two glasses were set aside, otfc containing water at 
58°, and theotUer^ 2]'0°;. several bliceu of camphor 
were placed io both at the same time; the captphor in . 
the first gla.ss rotated for above five hours, until all 
but a very minute ^Kirtioii had evaporated, while 
(he rotatiuns»of the camphor in the hut w.iter lasted 
only nineteen minutes; about half the campho'-had 
pas>ed off, aqd the remaining jtivees, insteat) of 
being dull, white, and opaque, were vitreous and 
transparent, and evidently soaked with water. The 
gyrations, too, which at first were very rapidygradu- 
ally declined in. velocity, until theyi were quite 
sluggish. " ■ 

Thu stilling influence^of oil upon waves has be¬ 
come proverbial} thccxtraordipaiiy manner In which 
a jmallwiuaritity of oit tn>te,iltiy spreads over a 
very large, surface of troubl^yfi^rj and tlic atralthy 
niamier in wbich>even wind glides over it, 

must-have, excited^^iida^tibn of all who have 

Haoie principle tliat 
wo magical '* action of a 

rotations of the c.-un- 
shown' in the following 
ilirow Some camphor, botii in slices aqfl 
(tt«n)(aT particles, upon the surface of water, and 
while they are rotating, dip a glass rod into oil of 
Lurpciitine, and allow a single drop tluTCof to 
iricklWdowQ the iuner side uf the .glass to the sur- 
dceofthe vvati-r; the cninphur will iostmitly tlart 
ro the oppo.'-ile point of the liquid surface, and 
•asc to rotate. Thi« is due to the rapidity with 
which the oil spreads over the smfaceof the water, 
md it is sup}Mjsed that each particle of camphor 
•ecomes surroiuided at tbe Water's edge -with a 
uinute film of oil, wliich prevents further contact 
. kh the water, and the consequent ^progress of 
•apillary attraction, and the formation of tbe cur- 
ents 1 have spoken of. If a greasy solid, such as ‘ 

-rd tallow ui laid, be employed, the motions of 
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f lHe campkof aire more than by pU oi 

Huid ifriMaa. - *- • ■ , '• • 

' A fevf dcope of aidpluitio or jonmafoc 
aa!fer*atoj»' the «(uiy»ljd*^ •nQl^oa^bBt wbra cBm- 
uhof Is ^roppml wo-aapteiapid. dilated witli 
onn bulk of «wittry it rotates rapidly for fi tim' 
ucronds, and' then stops. It eho • rotates in a 
strong solution of liV***^but. net.ill 
' various ^loUooa of salts. Sublimated behsoiO uqid 
.rotattis*upon water, tbou;;^ iii a maboar /ar }itsi 
deuideii than camphort and fora mueb jihortertime'' 
By atttativcly ‘ezaroving with a lens,. and in- a , 
good natural fight, « piece.of cSmpb<jp while ro-;; 
tating, t^e' currents can' be well distinguiiflied jet¬ 
ting .out, chieSy from the cornerii of (lie camphor, 
and bearing it round, naotion’'ii..by.Ao means 

* equable ; aoinetimes it is slow, u^en the cu^reots 
are small and-wcak, but often very ra^, when thny 
iire strong; sometimes a large current will s^drnly 
burst forth, and pi^ducea rapid eccentric motion; 
it is the irreeularity, in the force of Uiese currents 
wliicti,causes the tiuctimring and flitting eluiuei» m 
ilte motions for'on instixtit; a balance of force will 
fjxm'nder momentary rest,- which y,‘however, im- 
iiiciliaUily dtacurbed by some new-current Mailing 
•lilt, uAd die direction in.'which it will rotate is 
always dependent on the aggregateVreogth of the 
current at any given spot* * 

• An egg placed in dilnte muriatic acid,'■at flr»t 
sinks In-'the solution, but iu u few seconds tlic 
whole of the cgg-shcll being covered with bubbles 
of rarlxNiic acid gas will vise to Ibe surface, a por- 
lioil of the egg will be lifted above tiic snrfain;, and 
the wliole egg will slowly rotate upon its pcolate 
utis. This rotation ii* funned by.lhe bubbles of 
gas forming at the under part of the egg, dnd over 
all the submersed .povtions, which render them 
lighter thau the portions above the liquid level, and 
this portion deaccixU as the other o-scetids.- The 
in-ffaiu^s in' chemtstry of sulida mot log rapidly 
through' liquids are numenius. Almost any soluble 
salt, if thrmui into a nearly saturatod'and boiling' 
solution of the samejialt, will rotate in dissolving. •' 
'I'he currents* as given out by the camphor *tnay 
also be seen by means of the inirrusco^c; a drop 
or two of pure \vater'*muy lie placed U]iou a slip of 
with a particle ol.camphor floating upon it. 
1 ‘y these nx^s' cnrri'iits will be detected, aud¬ 
it will ho seen that'fliey CHuee the rotations. * 

Or a flat wpieh^gfess, cnllell a itmar, may be 
omployod, raised'A'i^4pclWs, and supported on a 
ring fonned out of g ]vir«, and kept steady^ 

by thniHting one cud.wt^yu^mj^^pi^'o of wood*' 
like H rctort-btaiid. contain 

(he water and campborf-^dSi'^lIi^KoPw^ifiKiMner 
is to be arr;tnged below itooMtO'reoeiv^tntfmtH^i*^ 
of the glues, c.iin}ihur, jkc., to be cast by k 'atBBi^", 
light placed above, and u little «u one side of*th'e'*' 
wntch'glHSs. On observing tlie shadow, which may 
he cnnsidereil u tnagiiilied reprcsentiliou of the 
object itself, the rotationa and currents can be 
distinguished. 

It may perhaps be thought that the motion of .i 
bit of camphor is too insignificant to dwell upon ; 
hut experimental philusophura know fliu valuo of 
smalt facts, when viewed as stepping-stones to en¬ 
larged and general priociples; and the fact that 
Biot, Prevost, Venturi, and Matteueci, have not 
thought It beneath 'them to examine these curious 
jdienoroeoa, will, I hope, fnruish n su/licient apology 
t(u a more hnirtblo labourer in tho same field. 


;/ new:, Hj[<>i?DCftA:faic ^aper, 

' lir; WBipK TJa» dat-ndF’sii.vaR i* 

.f-. jitvjmio .wnTOiit ^.b1*.r, ’ 

; 'Wqbk pAper {$ immersed ui bichromate of pot- 
’ ash, it- is powerfully pnd ntptdiy bir by the 

sun’a-rays. Whea an- obfect isvlaid in tlM u^l 
way On Ais paper, the pditipn exposed to the light 
speedily'be<lemc& tawny,'passing more or lew into 
a.-deep on mgft, aeoording to the strength of the 
"^e portion covered by the,^bjeot -retaina* 
the original bright Velloitf tint which it ha^ bcfdi^ 
exposure, and the object is thus represcuted yellow ' 
^On an' orange gtviund, there being several grada-*':- 
tiuos'of shade, or tint, acconling to the gr^iter or.. 
less degree of transparency in the diSergut parts of 
.tlie object. 

hi ibis state, or course, the drawing though very **• 
beautiful, isaevan&ajeht. To fi.v it, all ihut is fe- 
qnirc-d lx careful immersion-in water, when it will« 
1^ found Oiat thosu {lo^tioiis of -the salt which hare 
not becn^cted on by tbc light are readily diitsolveiT 
out, while those wh^h have beim e.xposed to the light 
are comiiieiely -fixpa'in the paper. By thc-second 
process, the object is obtained white upoh an orange 
ground, and quitq permanent, exposed for many 
hours together to stiung sunshiuu, the color of' the 
ground is apt to lose in dejijb, but notniOrc so^uo 
most other coloWng matters. 

^lis notion of light on the bichromate <5f potash 
•liffei s from that ujiou the salts of silver. I'liose 
of Hie latter which arc blackentxi by light, arc of 
'hemselvcs insululde in water, and it is difficult to 
inipregoHte pa(H‘r with them in an equable manner. 
The blnidti-niug scuinx to be c.iuscd by tfie formation 
of oxide of silver. lii the e&se*of tholbichrbmate 
of potasb, again, that Salt is exceedingly soluble, 
aiW paper can be easily saturated with it. The 
agency of light not only ehanges ita.cuiar, but de¬ 
prives it of suinbUity, thus rendering it fixed pi tbe. 
p^er. This actibu aj^icars'to Constid in tbe dis- 
.engagement of free chromic acid, which is of a-deep 
red color, which seems* to combine with tlio 
papest j'hU is rcndcreil more probable from the 
circumstaneo that the neutral c-hromatc exhibits no 
similar change. 

Tile best mode of preparing paf>erw.Jh bichro¬ 
mate of pota»h iito use a saturated solution of that 
salt; soak -the paper well in It, and then dry it, ' 
rapidly at a brisk Are', excluding it fwm day bglit. 
'Viiper thus pr^p^ud acquires a deep ot ange tint on 
•exposure to the sun. If the. solutum he less strong 
or the drying Irsir rapid' the color will not be so 
dcc^. * . ,' ' 

A pleasing variety may be mude by using sulphate 
kf-iu'digo along with tbo'bichaomate of potashl the 
.dohxrfbf the object and of the pnper being then of . 

shades of green. In this way also, tho 
object, ntay b« rcpivHciit^d pf a darker s|adc than 
the ground.- ‘ ’** ■ 

Paper prepa^jA .with bichromate of' pbtash is 
eqiciliy seitdiire 'wiUi-Qiost of-the'papers prepared 
wicli anits of silxdr, 'though inferior to schne.of 
tlin-ui. ' It is not suffiiueritty.aensitivc for the camera 
oliscuru, but answers quite li^l for taking drawwgs 
rroiM dried plants, or tor copying prints,'6>^. Its 
great rcooiniiunidalioo is ita-rdieapoCes and the 
facility wilh which it c)n be-p^pared. Tl^ price 
of the biebrumate of potasli is ,Qd. p^ollr. whereas 
of the uitrale of silver onlw ha^'-kn ounce can 1 h» 
obtHiticd for lli.it sum. The p^iwing of paj>« 
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W)Ui llie salts rlvei it a woilr of oxtrftse ohxty, 
Hb^nM botb the pr^piiuag ol,Uio papt.r vith 
1»^ouia(!(T of potasb an«l the ^absequeiit iiautg 
rftKe Alt motttit of fifat aunphtttjr, and 

lam thcietofr boprful that this mcthcKi rosy 1>e 
fiiuod of < oiuuderable piactitol utility in the 

opfrtCious ot the Utbognflhei >—Netc 
PAiloinpAual JdutnaJ. 


ON POLISHING ^^OOD, IVOR'i, lIOltN, 
AND TORlOlSrSIH'LL ■ 

PoU^hiny %n the Lathe- Quod woik docs not 
le^uure mooh poliahine'. lor the be lutv of it tU) coda 
more on beisg efecutid with lo^K ] i )]>erl} ^roun*'' 
set, and m rood order the voik pi i fount d hy 
such tools v ill ]i iTC Its sui face mui U stnooibi t, its 
mouldings and edgea much better finished, and the 
irjiule niarlr lH>ll^be] iLquiuitg. ot course, mueh 
le%v *>Qba(<iueDt puhvhing than «uik*tnrn(d iilh 
« blunt tools. (^FbiH lb otU-» tbeMsi in that <Ioik bj 
aniAliuts tnd uoikminwho have not iiiopcreon 
venitDces for htindiii,., and <'erting (heir t€ >ls ) 

One of the mO’>t ntcC'isui.tbin,;^ in pdisbing i8 
citaulmc•>«, therifoie pievioir-to bt^inmng it is 
os strll to rleat the tin niogrl ithe, or a oi k bem b, of 
all.ahavings^ dubt &c a-> aNo to «.viniuie ill the 
powdf IS, Iw Lers, Imi n, daniiel. biushe* N« ^wbiili 
mM be reqtured, to4iee that tbi} uc tiet. tiu<u 
• diisr, grit, oi anv forei^t tnifttr h i luttbei ve 
rmity, the pohslung { jnders u ul ait Mimctim s 
tied up in a pteei ot linen ud bhiKeu is thriuiji 
a sieve, so that none but the dnest parhciebiau 
posb 

Altliougbi tlirougbobt the i^l/omg methods, 
ceitain polishing powders orerecomiiiendidtorp t- 
ticular kinds of work, it must be dudti ttood, tliit 
there are others appln ible to the saioi pwposga, 
tbe seketion troin which remainsnilhtheopei itoi, 
only observing this distinction, th'it when the woiJ^ 
18 rough, and i< quire» much pohabmdi the i osrvei 
powders oie best, but, onthpc mtiary, tbe smoother 
the Work, the Ic^ poU'-bmg it inquires, const 
dhently, ttie hntr pc^dera, in the^atten ci^e, ore 
prefi rable. * 

Soft woo<l, though nearly the most difficult mn 
tinal, mi) be turned smooth, as to require no 
other poKhing than thit prodneed by holdniq 
against it a few fine turnmgs ui shivings of tlic. 
sime wood whilst revolving, this biiugofun su( 
hueut to giu it a finivhed appeerante, but, wLlii 
tbe surftoe pf the wood lusbecn left rough, it must 
be rubbed smooth with polirTiing paper < nntt lotlv 
varying tjbe position <^Cbe haad, othiiwiM it n aid 
accaaion tmgd er grooves, (if they may bO beeallid^ 
in the work. * ^ 

When the work hA bpeo polished with the la£ft 
revolving pu tbe usual-way, it appears to be smootii, 
but the roQfhneis ispnly laid down iti one direction, 
and npt i.et^y removed,corhiA ^ffkl provd to be 
liie MjA by turning the lathe thAM^y way, and 
ttpplyiui, the glBbs paper oir«$G|f account, wotk 
IS polished best in a pole.Ut^» l^elf turns buk 
mrdg end forwards alUroat^ f and tbercfoie it is 
“”*tstt.tbAt mouonea nearly as possible 
■*'^gsay, wilnut, and some othir woods, of 
^e same dcgieCof haidnc sq, miy b« pohshid 
" ol the IbKowuig lurfhods —Dissolve by 
beeisWoz, )iOb|iiifs of torpinfme, 
US^re^wfieu ertd shall bf of idumt tbe 
Ihf honey. iJii n jlc 11 1 cd Iilhrr to 



fornithre, or to work ranlung la tbe lathf^ by means 
rof aiaw of o)eaii Uoth, and as pnicb aa posiibU 
should then be rubbed off by means of a clmn 
d^ne), or other cloth. Bees-wox alime u often 
used; upon furaitmc it must be melted by nieaus 
pf • warm dat iron; irat it may 4 m ^Ued to woiL 
in the lathe, b? holing the wax i^nst it, until a 
portion of It adhere, a ^leee of woollen cloth 
should then be held upon it, end the lathe turned 
vpiy qqiikly, so as to melt the wev, (he »u> i rftuons 
portion of which nay be removed bv meins of n 
small puce of wood or blunt luetat, wh n a light 
touch with a clean.part of the cloth wdl girt It a 
gloss A very good polish may be given to mahos 
gany by rubbing it over with linseed ml,^and then 
bolding agiinst it a cloth dipped ip fine brick>dttht 
boimcrly, neirly 'll! the mahogany furniture made 
in England ra^ polisied iD this way. 

Haul TPboda x^Thcae, fiom tbnr nature, are 
readily turned vity smooth, fine glass paper will 
sufhi e to give them a very perfii t surface, a liHli 
hnstcd oil nfiy then beinbbcd on^sund a portiim 
nt the tnitnRgfl ot tbe wood tn bi pnlMhed m»y 
tlicn be held uq-imbt ^be nitu ie, whilst it tuins 
rapidly lound, uhicli v^ill, m general, give it i fin 
gloss Sometimes i poition of bhcll lad, or riillui 
of bccd lar, var iishis applied upon s piece of elotb 
m the way foimerlvdiiw iibid 
' Tbe j) ihsb ol bll ornamental w ork w boHy dejH iids 
on tlie execution < f the s ime, which Bbould be’don 
with tools properly sharpened and thin the woilv 
re {Uircs no othci pdivlimg but with adiy huil. 
brush tj clean It fi jm bluvings 01 d 1st this trifi ng 
fru Mon b log sufficiint to ,;ivt Uie nquiit 11 istu 
Irmy, or 1 m»k, idmits of being tumid > ly 
famoith, OI whin filed may tfferwirds be bci im J, 
CO istopiisdit 1 goodburfiie Ihey may be pu 
lishul by rubbing them fust with fine glBss.jnvper, 
and thi n with v piece of wet *lincn cloth dipped 11 
pnud red )Miinit stone tins will give a voiy^^iu 
suifue, and tbe fliil ’polish may be produced by 
washed i bnlk ui hne whiting, ipplied by a piece 
of duUi wetted in auxp suds (. are vflist lie t ikeu 
m tjiis, and in every inst met wbirc aifieles ot 
ditfeient hiitncss 'iie wee ssivdy u cd, that pr^ 
vtonOy to apfhiiig t fimi paitiile of ih 

coursti indliiiil be jeinuvcd, and that the re^s li 
(lean iqd fice fiomgriUlui ss 

Ornamented work must be polnhed witli flu 
simc mate rials as plain work. iWnghiiiBhesinsLHU 
ofluitn, md tubbing as btUe af poasibie utliui 
wise, the more prominiiql parti wiU be lojureu 
Ibu polishiog mabigfllt lilMIa be washed off wiib 
rleao Iday be rubbed with a 

^ tfijifefei#’*iSm so simUir in their 
taxtnre, that they rosy be elissid to. 
geti^t M regards the general mode of working an 1 
noitshing them A veryperlut BUrfaet is „iven 
by SLi aping , the sei iper may be ii id< of 11 uur 
blade, tbe ed<'e of wbi h bould be tubbed upon an 
oil stone, hoidiii^the blide neatly upright, so ns to 
foim an edge like th it of a euinsi’a knife, ind 
wbieh, bke it, navy be shaipencd by bunusbiii^. 
^^irk when inejierly aenped is prepated for pn. 
luhing, to eflut this, it ik fiist to be rubbid with 
A buff, made of woollin cloUi, perf^Uy /m Jiova 
yteaae, tbe cloth mly be fixed upon a stick, to be 
usedbyhatui, but what the woikmeo call a fi»6, 
which IS a wheel ru iinng m the lathe, and coyereel 
with the cloth, Is lunch to be prefciTud, on account 
of the tepidity ol toe opviaticpi the buff is to bo 
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orered ^hev with Water, 

^r fine. brick'-diUt «sd .w^ }.dnBr 'th»:wprt hti 
Iran foado as sinooth at wj^ tixif; itfia 

Wlowed by anotliej; w M, ,,oq ii^ch wasK^i 
balk, or dry 
rtk'la tff *bo 

ioe^or, and t.he: tiw hw Wni^l^ iWit (irodBce V 
oe gloss,'whidi tiiiii^DeoojiiJ>Ieted by rui^hing.iv 
rith the ))dm of theKuad, ai^ aemauip^pp Of 
^ Whitingi or rottbi-8t<^. / •'; 


ORGANIC AK9 ANORGANIC KINGDOMS.- 

* A * ' * ' ‘ * ' 4 ’ • • 

Taa beanti^l .wmd in which- we -.u^. placed, U 
cre^whereMl of objects presenting innumerable 
Varieties of forjaltad shwtnre, of astion and 
sidoi ; some of'them being Inanhnate^ in^gpio, 
and outers- possess^ o^anAnafloO Ite ntehty. 'The 
orgardR.Ungdoai or nature, in like manner, mm. 
paratciV yito. two grand diyisioftaf^thp 'Animal aud 
vegetable, Ttie diffsrenrea between organic and 
inorganic .bodies nre nnniet;oaii and manitVst. AIF 
tin' j'arts 'ojTen inorganic body enjoy aivindependeufc 
exUtence; .'jf a crj^tal be broken from Uils ibass, 
|(hR8|trcimeB.^k)e$ 'iiot losoanyof ita'propemea, it 
! is Mill a mass of crystals as b<‘fbrc; ^ut if a branch 
bu rrmoved'A'oia j^tree, or a limb from SQ animat, 
liotti are rendered imperfect, and Ule parts removed 
•jufTcr decomposition—tUa braijch w-ithors, and the 
viiiiinat titaUcr undergoes putrriactiou. Butifnrjs. 
tais, ^broh may be considered the most perfect 
modt-hi of inoi^anicr substances, be formed, they 
nill continue the same,-unic8S acted upon by iKijne 
rxtcrilol force of a chemical or mechanical uatura. 
Within, every particle is at rest, nor do they possess 
the power to alter, increase or diminish: ^ey can 
augment by external ucUlitions only, and decrease 
but by the removal of portion.s of their moss. Rut 
organic .bodies have'clmacters of a-iotally different 
natw.e ; ttigy possess'definite forma and struotures, 
which ara capable of resiSting^or a-firoe theordi- 
nary laws by whioh-tbe changes of ino);gantc matter 
■'iierrgutat^, while Internally they are in constant 
ii>utHtion.' rroM the drat moment of' thdexistence 
of the plant or animal to^he period of its dissolq. 
tion there U no repose; youth follows'- infancy— 
matiiAty prectidc|.age; it la thus with^the mo,ss 
lionad attd the elephant—life and 
**^0 l^em Animals And ve- 
i'.icsupply of food ur, and 
■*■ the continual Of th^r 



edby particlra pre. 

hy iui. 4- 
o f an 


atid the oak- 
death are coii) 
gclables also 
a suitable tem^ 
existence t t^id 
pared in apprbpm(W 
table vessels. Pro: 
animal or a vr^tabl^ 
notion, by which are 

oidaine'd phenomena ofexlstei^*' "‘1^7...^ 
power the germ is able to attract towards it 
ticirs of inanimate matter, aud bestow on therb 
an arrangement widely different from timt wliicit 
th« laws of chemistry or mechanics could produce, 
llie same power not only attracts thiwe particles, 
and preserves them in their new situations, but is 
conlitmally engaged in removing those which might 
by their presence prevent or deritnge it-s o)>er8tiona; 
aud on the other hand, m soon as the vital prin* 
ciple deserts the body which it has animated, the 
latter immediately bOMmea subject to Iho agencies 
which act on inorganic matter: **in obedience to 
the power' of gravitation tlic hough bangs down, 
aud the slender stem bends towards the earth—the 


anvi^ 

,:iip}ler pfti%s0(U^8 G^:b|%]il]^.^y'rut—the 
■kitr be^ni^ 

.cffljfo ini c^nged /qi' 

tl^'uiwa- of .chenristir tli^;Ae^';tp.,aper«ti^^ 
&dtetidii ^es ^ 

4 usk, and ^ of^itoatO'Biui whil ft.* 
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the idAvannahs oC 'tuuesWf ‘ i?i • 
Guiana, 1 saw'the most wondbfftil, ‘most 
1^0 spectacle tbid can be seen; a^. iltlmugfa ft' be ' 
' twp uncommon, fo. the inhabitunt^', ]ai^traVeller'‘bge 
ever mentioned, it.". Ve were ten mep bn l^iye,: 
back, two of whom took the lead, m or^ to sout^C 
the jMSMges, }nhil8t t preferred to skirA.tU gffeat 
forests.,’ i One of the blacks wjio flamed the van¬ 
guard, return^fuU gallop, aodooUedtp.ine^ Here, 
air, come and iee aerpenta itf a pile.*,' • JIa pbintetl 
out to me sovi^tblng.eievided in the' middle of ihe< 
savanuaK V swamp, which appeared like' a linndla . 
ofAfihs. '«Ooe of my company then Midy-.'^This 
is certainly one of the ^usemblage's. ^ sert^^ts, 
.wliicii heap thein.sclvM on eacli .othec afw a yfoleift * 
tempest: I have heard of these, but have ne'^ 
seen any: let ua prooficd cautiously, ond pot ^.too ■ 
near.”^ When we w'we within twenty paces pflt, 
the 'letVor of o'pr horses prevented our,nearer ap¬ 
proach, towbicli, however, none ofqs wereipcKned.' 

On a sudden,- the'pyramid mass became.Agitated I 
Horrible bissiuga issued from it, thousands Of^r^ 
penfs roiled spirally cm each other, shot forth out'-, 
of the circle flmir hideons^heads, presenting their 
envenomed darts mtd fiery eyes to us.' • 1 own I was 
one of the first to draw back: .but,-when I saw.' 
this formidable phalanx remaiii^ at. ita jmst, and - 
appeared to be more'disnused .to de'fond Hsejf'lhau 
to attack us^ Ir'rode round it,, in 'order' to view-iti ■ 
orde' Of 'baft]C| which fatted the'enemy on every 
side. • 1 then sought what bonld be^the .design pf - 
this numerous asseinblagc iL mid J poncludcd that 
tills ’ spedcs of serpehto ^adejd. sopae ^Icmsl ' 
enemy, whiro ipighi be the ^reat Mr'pent, or-tbe*. 
cayman, ^d that they "reunite* themselves,'-after 
having seen this enemy, th order to attock of roust 
him in a ma»a,— ffumbotfit. ' • . * • 

Crjf^itallized 3V».—M*. a F. nchman, 

claims the honor- of the discovery of this proeese.. 
It be done as follows :—After clewsiiig away 
every .extraneous matter, as dirt or*gresaov*with 
warm ^so'apy, water, ^ riuce' the tin in ‘ctean- water'; 
then, after drying it, give it Si heat^to the tompp- 
rature of bare s.uffeoh^ie 'to., the hand, and-expnoiAB - 
it fo #tha vapour of any aefd that acta upon .tin, or - 
add itself biuyJbe poured on, or JaH on vifthjU 
‘, thegrauular crystailisatloTivaryiilgaocsM^ling, 
[trength of the wash, and the Kopit'x^^hr ■ 
pMiti^^lienec, it must "bd ncw^lvwd, 
qnat^^^'iQsqnirrd for ai^ pU’^Ur.jc^'c^Vork 
shouU be iai^AU at tUne; 
coining away a^fcfe^ut depending npun 

accident. ^ . 

Wash ]. Take by measure ^ ipffphuBe 

acid, and dilute it -wIwAm' tlmcw as water.' 
2. Takeofnftric actd^(^f^"'“ • 

and keep the two mlxtuihaA^. ^ ^ 

Then, t.»ke of the /ir$t and OOb 

of tlic tc&indi mix, and apra' tbe*'A 
pencil or sponge to the*Bttrfa60;^tbp'h<Mted 
repeating the same several (BAterial.' ' 
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ncted.up-JH Iorw its beat, or you raaj be snrisficd 
%Uh the appeannue »f your work. A trnnspartat 
varnish is now to ba Isirl on, much whctcof.wiU b« 
ebsorbeci^ anti will of course be affcct«l by any 
cobtrin^j mfitters you may mi\-with it; iheae/ 
*' bowerer, should not be opar^uo colors; IvkI a good 
poJUIt being ^ven to the work, produces that 
enviably brilliant covering "we fuid .so much in use 
■ for rorering iron story posts, &c, 

Temporanj Navtkal PHmjp .—Captain LediOf in 
p \ oy-'ige from North Aqjcrioa to iS.tQckii^m, adopted 
an e.tccllent,)nnde of gpiptying tvatcr from a ship’s 
hold, when tlio'crew were insufficient to perform 
that duty/’ ^bont teo or twelve feel above the 
pump, he rigged out a apnr, one end of which pro> 
jeeted overlward, A’hile the other was fastened‘as'a 
lever to t}ir;,niac]iinery of tlie pihnp. ^ To the end 
which projected overboard, vras' buspended a water 
butt, half full, hut corked down; so lh.-tt-wben the 
coming wave raised the'^\itt>cnd, the other end de¬ 
pressed the piston of the pump ; bubat the retiring 
of the wave, the* thing,was reversed, fpr, by the 
r weight of the butt, the piston came up a^ain, nnd 
with it th<} water. ITtus, •without the md of the 
crew, the ship’s hold was cleared of the water in a 
few hours. 

T'arhifih Glvr^ or Amien'ian Cement .—The jewel¬ 
lers of Turkey, who are mostly Armeniutis, we are 
' informed hy that, moat reapecUble and tnlc^ligcnt 
traveller, Mr. Klon, formerly acunsul in that coun¬ 
try, and author of the cvlobratcd “Surviyofthe 
Turkish Emj’ire,” ha^e a atiignlar melliod of orna- 
jnenting wdteh-cases, Ac.', nitb diamonds and otl)or 
precious stones,' by simply glm-ing or cemeiiting 
them on. 'i'hc stone'ib set in silver oc gold, and 
the lower.part of the nief.'d made flat, or to corres- 
potid with the ]nirt to which it i^bc flve<l; it is 
then warmed g^mtly, and^has the glue applied; 
which is so very strong, that the parts thus cemented 
ucter separate; tiifs glue, which will strongly unite 
bits of glass, and even polished steel, and may of 
coorse be applied ,to a vast variety of useful pur¬ 
poses, is .tbns niatie i-^'ftssolve flve or* mx bits of 
gum unastic,'each the si/c of n In^e’^pca, in as 
rnneli Spirits of-wine as will anfficc to Tender it' 
H^iuid, and, in another vessel, dis.solve as much 
isinglass (previously a little soilened in water, though 
none of tliaHivatcr milst he'used,) in Preneb brandy 
or gtxid rum, us will make a ta'o-ouoce phial of very 
strong glue ; sliding two «n;mll hits of guin'albanum 
or ammOniacutn, which must be rubbed.or ground 
till they are dis^lvcd. llicn mix tlie whole with a 
sufficient heat'. -Keep,Che glue in a phial closely 
stopped, aud whem ^ is to be used set the phial in 
boiling water. Mr. Eton observes, that some { er- 
sons, hare «dld a composition upder the name.o^ 
Armenian cemeut in England; but this composit^^ 
is badly zn^de ; it is much too tliiu, and the qu^ 
tity« of mastic is -^nch too. small. Good.ehme&t ' 
made in the. mamuiv'deSoribed is ..as thiulfin.stroD'g 
Carpehter’s ^nc. . , '' 

Ghmen .—The samb.^^Si^ by the op¬ 
ticians. Two drachms of cai^^or, half a drachm 
oi purifled iiitre, and half a di^ehm of muriate of , 
aiA|P09i% ara to be pulverised dnd dissolved in two I 
nuQ^ or ulroof‘•■pirita ; the mixture is then to be 
put into or tul>e of glaj'i, about Urn inches 

iCH^ ond, three-fourths of an inch in dimnrtcr, the 
STKmA of which is^lo lie covered with a piece of 
bladder'perforated; with a needle. The. changes 
wbii* iit 


arc staled to be of the .folfowing nature i—If tlic 
weather promise to the .solid matter of the 

composiHon s'ill settle at the bottom of the glass, 
wMlc the Hquid will remaiu transparent} butpre- 
.vious Jo a change for Tqvn the compound will 
.gradually rise,- the fluid continue pellhrid, and 
Small stars will bp observed moving or floating about 
j* wiiliin the vessel.' Twcnt/-four hours before a 
storm, or very high'wind, the substance will be* 
partly on the mtffwe of the liquid, apparently in 
the'form'of a leaf t tiie fluid in such case will be 
very thick, and in a &fate rescroblthg^ermuitation. 
Daring the winter, atnnil stars motion, the 

^ composition is remarkably white, and ^omowhat 
higlu-r tliau usual, particidarly when .fivhite frosts or 
snows prevail. On the contrary, |n the summer, ft 
' the weather be hot and sere'ne, the aubstanoe sub¬ 
sides. closely *to the bottma of 'the glass tube. 

Lastly, it may be aHcertaiued froip whut quarter 
of the comj;^%s the wind hlow.s, by observing that 
the solid particles adUeyomore clo^yto the.bot- 
tpm on the side 0 ]>positc to that w^ere the tempest 
arises. - 

Super from Starch, Wood, Sfc .—The chemical 
eonsUtveiita of tlieae diflerent substances differ but 
little. The abslractlpn of a Kmall portion of the 
carbon and hydrogen from starch cooyeirts it into 
sugar.. By digesting potatoes with diluted nil n. 
vEriol for a day or two, .at a temperatUrS of 212'^ ^ 
Fahr., afterwards removing tiMJ acid by chalk, and 
concentrstiiig the strained liquor by evaporation, 
crystals of sugar will be oblainrd. Saussure pro. 
ducert 110 p,irts of sugar from 100 parts of starch. 
lrom>whieh he omcludcd tliai sugar was a peculiar 
compound of water and starch. M. Braconnot 
treided elin dust with oil of vitriol in the satoe man¬ 
lier as the starch, neutralising the acid with chalk, 
and- obtained a Uijuor Hliich iK’came gummy cm 
evaporation. By triturating linen rsigs in. i glass 
mortar with sulpluiric acid, a -siuiilar gum is ;^ro- 
duced. If the gummy matter is boiled whli diluted 
oil of vitriol, a crystalliaablc sugar is obtained. 

The lApht'of the Sun nnd Moon .— ^I’hB dire'*t 
light of the sun h.'is bcjcn cstimateii to that of i>,5C3 
WH.T eaniflcs, of moderate placed at a distance 
of one foot.' The light of The moon is about equal 
to that of Oise wax candle at the distun(« of twelve 
feet! - . / V’ • • ■' 

'# •QUEUI^., 

.()0_Tg tliere .isp meihoil nf qriUiy^'atahis or yellmv qiolf 
IroiD bw-knor wwtrnctod by iJatnji.’— 

Anneifvd on .jr./* ' 

froin bO'<t». fic. ’ 
Stk^ll^.li^authmg better Ituiian 

■ prv'VCHt moalufueu ? Any t-rscntial r>il 

ket^fWitb <1 h’ articl<>4. tVe h.ivb'fouii'1 by experience tbe 
'valveof campbnr >o tin herbarium, niul if ne have a britaniiit 
amovg our readers, no auxure Inm, tiiat n tew Mirod'. t-f 
caioiihor btrfwol anuiiii; l.ix |ibtii(!i mil prnveot, not iiu-icly 
the attacks of jiitccU, but die t.(\ —Ku. 

03—}fo\v may M ;ti>o(| t.i'-iiisli be made for liallouns^— 
.Iiiiweictl'»! 1 J''. 

'Jl—I noticed a few d.iys a;',) throe distnict curroiit-t of 
.vlH.|. ns iudiratod by tin- ib.udn. dan Ihone contrary cur- 
rout, ba uccouiibd for ?—./nr/rt-mi iw/ai ,<311. 

the .itiTK ..'liluTi' < ver iii Midi a data dial (he '‘mote 
»• iiiniil .cHjcnd *—. /ii.sicfi-iil on 

<JC—llcqv08k'd---:i r<<-. i),t for tracing p.apor, that will bciic 
ink iiiul wntur Ofl-n .—.'/mtirvr'il on page 124. 

S7—How may sccilx >,c known to Ihi ni>e ? W lu o ' utKl* ara 
niw tlwy arc always li.ird, and usually culoicd,-—Ku. 




APPARATUS FOR THE PREPARATION OF COAL GAS,’ 


Trr art of lighting hooacSt streets, and manofacto* 
lies, with carbareited bfdrogen, or coal gas, U one 
of those modem discoveries on which the admirera 
of science, and the inhabitants of this country in 
pHiticfllar, have greater reason to congratulate them¬ 
selves than any other invention or discovery of the 
present age. 

This art is so irnrtffrfnl and important, it speaks 
BO forcibly by tho meets it baa already produced, 
that it esnnot fidl fo^dfionsse the weaRh of the na¬ 
tion by adding to wnHUi^i^ntomsl resources, 
aa long as cod OMitinn^^KfRflj^ In this island 
from the bowels of dw earw; ' 

Fni if we estimate the eatalogno of human wants 
irttioh a civilised state soeirty has introduped, 
the production and anpp^ of artificial light, holds, 
next to food, dothlng, and fod, the most important 
place. We might indeed exist without it, but bow 
large a portion of our Uvea would in that case be 
condemned to a state Uttla snperior in efficacy to 
that of the animals around us. The flame of a sin¬ 
gle candle animates a fomily, evetr one foUowa his 
occupation, and no dread is felt of the darkness of 
night. 

The progress of the gas mannfactnra baa been 
within these few years uncommonly rapid. Tim 
number of gu>lights, already in nse in the metropo¬ 
lis alone, amounts to upwards of 200,000. The 
total lengdiB of, mains In the streets through which 
the gas is conveyed from the gas-light manofactories 
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into the bouses more than 400 miles. And it may 
be truly said, |hat there is scaredy a large town 
turuugbuft Ciie lor.c kingdoms which haa not ila 
own. and in sonie towns, more (ban one esta- 
hlishment, for the maiuifacture of tliia valuable 
jirodunt. 

The flame ‘produced from coal, wood, turf, oil, 
wax, tallow, or otlier bodies, which are compose^} of 
carhnn. hydrneen, and oxtgen, proceeds from tlie 
production of carburetted hydrogen gas, evolved 
from the combustible body when it has arrived at a 
certain degree of heat, which varies with the mate¬ 
rial Operated upon. 

In the common mode of burning coal in a Are- 


piece, or stove, nearly the whole of thii inflammable 
gamo^ matter is^ust. We often see a flame siul- 
dJ^^urst from the densest smoke, and as sud- 
dah^ diM|>|>ear; and if a light be applied to the 
tittle Jrta wtlisue from the bitaminona port of the 
coal, Uiay will- 'vith a bright 

flame; ao alao if M^lpidle be blown out, and while 
yet foming hdd tff9lfi|other candle still alight, the 


dame will rtart aci 
caught by the gas 
The fact is, that the _ 
liydrogen gas, capable ni 
noiitiuuHlIy escapes up tSa 
coiupotition of the OM, wi 
occaftonally igidtcd, and exbi^ 
the flame. 



to the. other, being 
the fuming candle, 
of ttie carburetted 
light and beat, 
, during the de- 
a sm^l part ia 
henemeoa of 
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If coni, instead of being burnt in the now 
stated, is submitted iit a temiwrature of ignition in 
close vessels, all its immediate constituent parts 
may be colleiked. The bituminous part is melted 
out in the form of coal tar, there is disengaged at 
the same time a large quantity of aqueous tiuid, con¬ 
taminated with a portion of oil, and various nm- 
moniacal salts. A large quantity of carhuretted 
hydrogen, carbonic oxide, carbonic acid, and sul¬ 
phuretted hydrogen, also make their appearance, 
* and the fixed base of ttie coal alone remains behind 
in the distillatory apparatus, in the form of a car¬ 
bonaceous substance, called coke. The products 
which the coal furnishes may be aepar^ely col¬ 
lected in different vessels. The carhuretted hydro¬ 
gen, or coql gas, when fioed firom the foreign gases, 
may be propelled in streams out of small apertures, 
which when lighted may serve as a flame of a can- 
fUe, and then form whi^ we call a gas light. 

In order to ^ply this mode of procuring light 
on a large scale, as now practised with unpar^eliod 
8 uc;ccs8 in this country, tiie cool is put ii\^ vessels, 
(-idled retorts, and which arc famished with pi]>es 
connected with reservoirs to receive the distillatory 
products. The retorts ore fixed into a furnace, ami 
heated to redness. The heat develojies from the 
coal the gaseous and liquid products, the latter are 
deposited iu receivers, and the former are codducted 
through water in which quick lime is diffused; by 
which the carhuretted liydrogen gas is purified. 
Tlie sulphuretted bydruguii and carbonic acid which 
were mixed with it, beciune absorbed by the quick¬ 
lime, and the pure carhuretted hydrogen is stored 
lip ill a vessel called the gas-holder, and is then 
ready for use. 

From the reservoir in which the gas has been col- 
h'cted proceed pi|)es, which branch out into smaller 
t.imifi«'HtionB until they terminate at the place where 
llic liglits are wanted, and the extremities of the 
branch pipes are furnished with stop-cocks to regu¬ 
late the flow of the gas into tlie burners or lamps. 

The Engraving exhibits an apparatus for the 
prcjtaration of gas from coal. In tUU cas« only one 
retort is used; but in the larger apparatus, used 
for public accommodation, several retorts are heated 
by one fi^ and of course save a considerable ex¬ 
pense of lltese retorts are all 'made of cast 
iron, and are generally of an elliptical shape. 

Ike coals are introduced into the cast iron retort 
or cylinder B, vriiicli is placed on its ride in the fur¬ 
nace A. retort is then closed by an air-tight 
metallic plate, which is fastened to it by bolts and 
Dut-screws. Tlie lower part of the retort is|pre- 
senred from the action of the fire by a larger half 
cylinder of cast iron, inclosed in brick,iWork, plat^ 
at some distance below it; by which means the heat 
is more equally distributed to the pit-coal. At ‘ike 
heat applied to the retorts should be of a n^ultf 
and uniform temperature, that circnmrtance requires 
very attentive observation and care: for if it be 
^ not sufficiently strong, all thn^lefilr substances 
will not be disengaged, and ah^ld it on the eon* 
trary be too intense, the retorts may be injured, as 
well ns the illuminating of the gas be so mate¬ 

rially diminished as to rid^ it of less value to the 
consumer. Hxe degna oi beat usually employed is 
that of a cherry re^bgif} when the coal hu re¬ 
mained in the retoa^a sufficient kugth of time for 
all its gaseous matter ta be expelled, the covers being 
renwved firom thsir. mouths, the residue, consisting 
of the coke, out and falls into a receptacle 

below them, &'4vder to become cohl. At large 


establishments, whenever the coke has been taken [ 
out of them, the retorts arc not suffered to lose their J 
heat, but are immcQiately rejdenished with fresh 
coal to renew the operation, and this praqticc is con¬ 
tinued till the retorts are either damaged' by wear, 
or some other circumstance.may require their re- * 
moval. The proportion of cool required to heat > 
the retorts is generally about one fifth of th^ quan¬ 
tity that is put into them, but at present a great 
ded of coke is used for that purpose. 

A cast iron pipe D, called tiie hydraulic ftain, pro¬ 
ceeds from the upper side of this cylinder to a cast 
iron receiver, which is situated at the bottom of the 
well in which the gasometer rises and falls ; in this , 
receiver tlie tar and other conden^le products are * 
collected, and are extracted from time to time by 
means of a jmmp affixed to it. 

Prom the top of this receiver proceeds another 
iron pipe F, which reaches to the surface of the 
water in the well, but which is inserted intp an air- 
holder of about eighteen inches in diameter, and 
two feet long, made of iron. The lower part of 
this aif^.hulder is pierced with holes, which serve a 
double purpose—first, to divide the gas into several 
small streams, qpd thus to render it purer by wash¬ 
ing it as it iiasses through the water; and, secondly, 
ik servea as a reservoir of gas, from whence the tar 
receiver, connecting tubes, and even the retort it¬ 
self, may be filled with gas whenever an absorption 
takes place, by the retort U'ing cooled, or otberwuH^ 
Tlte gas is discluirged from this air-holdcr into the 
gasometer H, which is suspended over the well, and 
rises and falls thereiii, being bulnncLHl by two weights 
passing over pullies. This gasometer is made of . 
wrought iron plates, luted in the fH*ams, so as to be 
air-tight, and well painted both within and without; 
it has an iron pijic inmle fast in the centre by means 
of two sets of stays, one at tlie bottom of the ^a- 
ometer, and the other at the toji. An ujiright |U|ie, 
fixed in the centre of tiic well, passes u|i the cen¬ 
tral pipe of the gasometer when it is deiirusacd in 
the well. The gns is pressed out of the gasometer 
through a row of holes at the very top of the cen¬ 
tral pit>e, into that pipe, wbencxi it passes into the 
centre pipe of the well, which is continued across 
the well, and up the side, and from thence is 
branched out to the lamps. 

At an early period of the ijafl manufacture the 
average quantity of gas produdad from a chaldron 
of coi^ was scarcely 10,000 cubic feet. Later im¬ 
provements have produced y 'ft se than double the 
quantity, and as .«^ite|M*slEed gas burner con¬ 
sumes about six erfm per hour, a single chal¬ 
dron of coals wlU supply a gas burner for 6,666 suc¬ 
cessive hours, or more than eight monUis, without 
intermission. Besides this valuable and abundant 
production of gas, it yields other materials no less 
valuable and uWul: it will yield one chaldron and 
a quarter of coke, worth nearly as much as the origi¬ 
nal coals; also, twelve gallons of tar, saleable at as 
many shillings, and eighteen gallons of ammoniocnl 
liquor, worth nine Khillings, and whiidi, by combina¬ 
tion with lime, furnishes the subcarbooate of am¬ 
monia, or the smelling salts of commerce. 

Although artificial heat is necessary to decompose 
coals, so rapidly as to make their constituent prinoi- 
ples available for the purposes of public utility and 
individual comfort, yet they appear to undergo a 
natural decompositiou, and evolve gaa in such abun¬ 
dance, as to endanger the lives of the miners, for car- 
buretted hydrogen is but another name for fire-dampt 
the dreadful efieoU of which we have so often reason 
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to deplore, and of which so terrific an example has 
so lately and so unhappily occarred, as the public 
pu|iers have recorded. 

THE THERMOMETER. 

Fkw instmmenta are'more generally useful than the 
one which forma the subject of the following article: 
to it de are indebted fur every accurate idea relative 
to temiwrature. I shall not enter into any detailed 
accouuA>f the invention of the thermometer, but pro. 
ceed at once fb notice it in its perfect state. To con 
struct a thermometer a uniform capillary tube mus< 
be selected, haring one extremity blown into a bulb 
the operator taking such a tube, holds it in the flame 
of a spirit-lamp, when the air being mrified in con¬ 
sequence of its expansion, be duArousIy inserts 
the open end in a vessel containing the fluid metal 
mercury; as the air in the tube cools, it contracts, 
and the mercury rises from the pressure of the at¬ 
mosphere ; the next process is to boil the metal in 
the tube, by which much of it is expelled, together 
witli all the ur, and during the ebullition the open 
end must hermetically sealed. It is coAvenient 
to leave the tube for some time before we graduate 
it, as it is found that the atmosplSere exercising a 
pressure on the aidei of the bulb causes a slight vari^- 
* tioD in its ciqiacity. In graduating we must first 
obtain certun points to start from; for which pur- 
)>ose, plunge the thermometer bulb into boiling water 
(with certain precautions wliicb will be alluded to,) 
and note carefully the point to which the mercury 
rises; this is called the The next step 

is to obtain a Jreezinff point, which is dune by 
substituting melting ice for boiling water. These 
fixed points being obtained, nothing remains to be 
done but to form a scale for the instrument; in this 
country the scale of Fahrenheit is the one generally 
erS^doyed: Fahrenheit’s division is very far from 
being philosophical, and is much inferior to that of 
Celsius (the Centigrade) which is used on the Conti¬ 
nent ; the zero on the former scale is 32'’ and the 
space from the freezing to the boiling point is divi- 
di^ into IfiO degrees, consequently the boiling point 
is 242 ** :* it is conjectured that Fahrenheit obtained 
his xeru from a mixture of snow and salt; it would 
be of great advantage if the Centigrade scale were 
adopted in England; however, any diyjsion must be 
nendy conventional, for we know nothing of the ex¬ 
tremes of temperature; as Professor Graham beauti¬ 
fully expresses himself; ** the scale of temperature 
may be compared to a chain, extending both upwards 
and downwards beyond our sight; we fix upon a 
parUcular link, and count upwards and downwards 
from tliat link, and not from the beginnbg of the 
chain.” ^ 

It may be asked what proob we have that the 
dilatations of mercury indirate corresponding incre¬ 
ments of temperature; the answer to this question 
involves several important facta; the dilatations and 
contractions of solids by clianges of temperature are 
too small to admit of any precision in recf^ixing 
them: while on the other hamd gases are exactly the 
reverse: liquids being intermediate between these 
two conditions of matter, it is found convenient to 
Use them in the common thermometer, and of all 
liquids none are so well adapted oa the metal mer¬ 
cury for measuring variations of tsnpendure within 

* Th« Cent<Erad« leats H. an the same (mpliaa. divided 
lato 100 degmt. To reduce Centigradetu Fahrenheit, mul¬ 
tiply by », divide hy S, anci aild S't: for ae*]6fl:S;:100:S. 
^aumur** (hermometPr. uacd in the North uf Germany hav 
oOdeareei, wUiuh may be reduced by an analogous procek*. 


certain limits; the reasons for this are as follow.— 
First, the cxjianrions of mercury are proportional, 
and bear an exact relation to the heat which pro¬ 
duces them, and we may prove this by the following 
simple experiment:—take two parts of water, one at 
60° and the other at 100°; onmixin^them, themean 
temperature shotdd be 80°, and when we test this by 
the aid of the thermometer we find such to be the 
case: if the mercury rose above 80°, it would indicate 
that it foHowitl a progressively increasing rate of ex¬ 
pansion, and would consequently unfit it for the In¬ 
strument, the very principle of wUch depends on the 
that the dilatationa of mercury'are proportional 
to the intenaity of the heat which proauces them. 
SMond, the specific heat of mercury is very small, 
being <»ily 33 compared to water as lOQO, hence it 
has the property of being qnickly heated and cooled, 
a circumstuce which imparts great sensibility to 
the instrument. Third, the increments of tempera¬ 
ture are available from—39"t point at which 

mercury freezes to 600°, when it rises in vapour and 
thus aJTeats the indications, though it does not boil 
till 662, though at very high temperatures mercury 
does expand at a progressively increasing rate, any 
inconvenience which might arise from this is obvi¬ 
ated by the circumstance that glam is subject to the 
same law to a similar extent; so that the rekitivu 
capaefty between the mercury and the gloss reniaineil 
unolter^; the expansion of the one neutralizing the 
expansion of the other. The thin capillary tube is 
a beautifully devised measure, os it permits the 
slightest variation to lie noted. 

Hie most imi>ortant circumstances to be attended 
to in graduating thermometers are to have the frecz. 
ing and boiling ]K>int8 determined with scrupulous 
accuracy; while aetenuiiiing the latter, two circum¬ 
stances must be attended to; first, that tlie baro¬ 
meter stands at 29*8 inebeq, as for every inch uf 
variation the boiling point of water varies 1*76 de¬ 
gree ; and, secondly, that the water be pure, and boil¬ 
ing in a metallic vessel, for it is found that this fluid 
boils at a higher temperature in glass or earthen vesstils 
than it daes inSietallic ones;—to prove this, take 
■ome water in a glass flask, which has just ceased 
boiling, if we drop in some iron filings ebullition is 
immediately resumed. Tlie only preca "'ion tu bu 
observed in determining the zero is, tlmt the icc or 
SDOw be melting; for it is a remarkable fact tliot 
water may be cooled down 20 degrees below Uic 
freezing point without congelation being determined; 
hence it ia that the melting of ice and not^the freez¬ 
ing of water which takes place invariably at 32”. 

ia the philosophy of the simple but useful 
instrument we have now considered. 1 have de- 
sq^bed rather how a thermometer, may be made 
than bow it i» made; but anybody following the di« 
reettons may construct one, and having once deter¬ 
mined the fixed (wints to wliicb 1 have so fully allu¬ 
ded, nothing is easier than to apply a scale to the 
nstnunent, which scale may divided into any 
aumber of duress, 

W. PnBSTON. 

DIFFERENCE BETWEEN ANIMALS 
AND VEGETABLES. 

When we compare togetiier tiiose animals and 
tables which are considered as occupying the highest 
stations in each kingdom, m perceive that they 

t —39” (• 71 ° below tbe hMelof polal of water, negree* 
..jlow the a^centllnE scale ore indicated by the tninus ilg* 
lirefixod to them. 
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ilifTw from pnrli other in jmrtipulars eo ohvioms and 
striking, a« not to admit of qnestion. The horse, 
uiid the graiu u|K>n n hich it feeds; the bird, and 
the tree in wliirh it bnilda its nest, are so essentialij 
distinct from each other, that we ]ierceive at once 
that tlicy beldhg to distinct classes of oi^nic 
iiMtiin*. But it U far otherwise when we de!k*et»d 
to tliuse animals and plants which (H'cupjr the 
lowest stations in vitality; here the fattetions to be 
jjierfornied are bnt few, the points of difference 
obscure, and it requires a corre^ knowledge of the 
law's of organixation, and a careful application of 
that knowledge, to enable ns to determine with pre> 
cision where animal life terminal, and vegetable 
existence begins, llie lichen which grows on the 
stone, and 4iie tlustni attached to tlie rock, present 
hut little difference to the common observer ; both 
arc permanently fixed to tlie spot on which they 
gn)w, from the earliest period of their existence to 
their dissolution; and in the vegetable driiHl by the 
heat of the sun, and in the coralline shrivelled up 
from the absence of moisture during tlie ebb of the 
tide, wc might seek lu \nin for thoiKe oharat^ters 
whirh wnultl assign the one to Uie vegetable, and 
the other to the uniinal kingdom. 

The more important ehanieter, which Rnimr%U 
alone pov«ess, is the f.ienlty of sensation, cqinmu- 
niented to animal matter by a nervous system, 
lu verlebroted animals a bmtu and spinal marrow 
form tiic apparatus by which nervous intiuence is 
dcvelopeil. 

'Dins when any objects come in contact with onr 
tingeis we are sensible of their presence, and our 
fingers are said to possess 8cn.<iation; if we rom> 
I'ress or cut across the nerve which passes fnim tlie 
lii'iun to the hnger, this faculty of sensation is 
Mispended or de-<troyed : tlie same objects may come 
in contact with our lingers as before, bnt no feelings 
arc excited indicating to us its jiresencc. This 
]iheuoiiienon mu«t lie familiar, for every one must, 
in lying nr sitting, have compressed the nerve of 
the arm or thigh, and occasion^ a temporary 
numbness and lo>s of nemirate feeling in <he limb. 
AVe jiereeixe, then, by our own experience, that the 
jiower of feeling is jiisepanilily connected witli tlie 
]>resen(Mt Mfti eoiidition of the nervp«; and that in 
man, and the higher classes of aiiimahi, this ner¬ 
vous inPiieiice is transmitted from the brain and 
spinal niiirrnw'. 

In examining the other divisions of the animal 
kingdom,sthe jirescnce of a nervous system, more 
or less devel<>]ied, may be detected : in the animals 
of the higher orders, ner^•ou8 filaments can be%dU- 
tinetly traci'd, from their origin to thi-ir distribution, 
lu the various parts to which they communicfte 
st'ii'iatioiu But in proportion as the system of 
absorbing, secreting, and circulating vessels be- 
eoiiips less, a corresponding diminution takes place 
in tile nervous fibres, till at length both the vessels 
and nervous filaments elude our finite observation, 
and we ore left to infer from analogy, that, ainoe 
sensation dt'jwnds on the presence of the nerves, 
and the smallest animals evidently possess sensation, 
a nervous system exists in the minutest monad of 
animal organization. 

In the largest and most perfect examples of the 
vegetable kingdom, no trjicea of nerves arc per- 
ceptible, nor of any substance which can be con¬ 
sidered as at all analt^ous in structure or function; 
it is therefore concluded, that as vegetables are 
dcsiiluie of nerves, they are likewise wanting in 
that faculty which iu aiiiuiaU we term seuaaiiou. 


But the nerves not only bestow feeling, they also 
confer the power of voluntary motion; and, if tlie 
construction of the oi^ans to which such nerves 
proceed be suitable, they enable the animal to effect 
progression, or, in other words, give it the faculty of 
changing its situation from yne place to another. 
As we descend in the scale of creation, we find 
many animals destitute of that power, and living on 
the same spot from the commencement to ttie ter¬ 
mination of their existence; and all these uiiinials 
are inhabitants of the waters. * 

Such, then, are the essential ch^nu^ers of animal 
existeiiiv—an external form gradually developed, 
with an internal organization jioSHeasiiig circulntiiig 
vessels for effecting nutrition add support, and 
ea|mble of attracting and assimilating particles of 
inui^Hiitc matter, conthined with a nervous system 
communicating sensation and voluntary motion; 
a a*rtaiii term of existence being assigned to deter- 
nJinatv luruis^iii other words, a jwriod of life and 
death. 

• iNOTKS 0.\ DAaUEKKK’S 

J[>I!OT()GRAPnY. 

^ (Ffom Edin. Phil. Jovr.) 

CtRCi'MST.VNCKa having led to my Iming included 
in n small party of English gentlemen who were 
lately invited to visit the stntlio of M. Daguerri!, 
to see the results of his discovery, I had an op|)or- 
tunity of satisfying myself, that (he picftints pivj- 
dua'<l by Iiis prooe>s have no resmiblunce to 
any thing whicli, as far as 1 know, has } (*( Ik'cii 
produi'ed in this countiy; and that, excepting in 
the absenre of color, they are us {lerfect images uf 
the objects they rejiresent, as are: tltose wliieli arc 
seen by reflection from a liighly juiHsned 
Tlic {Mtrfection and fidelity of the pictures ar«* siieh, 
that, on examining them by inim'scopic )H)wer, 
details are discovered which are not jienx-ixuble to 
the naked eye iu tlie original objei'ts,. but wliieh, 
when searched for there by the aid of o}iticui 
instruments, are found in perfect accordance: a 
crack in plaster, u withered le.’if lying on aepro- 
jecting cornice, or an iieeuniulatioii of dust in a 
hollow mooldiiig of a disniui building, when they 
exist in the original, are faithfully copied in these 
wonderful pictures. 

Hie subjects of most of the numerous 8|>eciiiiens 
which 1 saw, were views of streets, boulevards, 
and buildings, with ^ uonsiderable number of wlial 
may be termed interiors with still life; among the 
latter were various gmups made up of plaster-casts 
and other works of art. It U difficult to express 
inteUigihly a reason fur the cliarm which is felt in 
beholding these pictures; but 1 think it must arise, 
in some measure, from finding that so much uf the 
effect which we attribute to color, is preserved in 
the picture, althougli it consists only in Uglit and 
shade; these, how'ever, are given with such ac¬ 
curacy, that, in consequence of different materials 
reflecting light differently, it is easy to recognise 
those of which the different objects in tlie grutips 
are formed. A work iu white marble is at once 
distinguished from one in jdashir-uf-Pnris by tlie 
translucency of the edges of the one, and the opacity 
of the other. Among the views of buildings, Uie 
following were remarkable :—A set of Uiree )>ictures 
of the san^c grou]) of hniises, one lakcn soon after 
sunrise, one at noon, and one in the evening; in 
these the clionge uf osjiccl proiluccd by the varia- 



MAGAZINE OF SCIENCE. 


117 


tions in the dutribation of the Ught, was exemplified 
ia a way which art could never attain to. 

One a|>ecimen was remarkable, from its show^ 
the progr^s made by light In producing the pie> 
turu. A plate having bem exposed daring thirty 
seronds to the action qf the light and then removed, 
the appearance of the view was that of the earliest 
danw ^f day; there was a grey sky, and a few 
coracm of buildings, and other objects, banning 
to M visible through the deep black in which al.' 
the rest the picture was involved. 

The absence of figures from the streets, and the 
perfec't way in which the stones of the causeway 
and the foot-pavements are rendered, is, at first 
sight, rather piAxling, though a little reflection 
satisfies one that passit^g objects dg not remain 
long enmigh to make any jterceptible impression, 
and that (interfering only for a moment wiUi the 
light reflected from the road) they do not pre>-ent 
a nearly accurate picture of it being produced. 

Vacillating objects mnke indistinct pictures, e, g. 
a person getting his boot cleaned by a decrotteur 
^vc a good picture, except that having mqyed bis 
liead in speaking to the shoe^black, his Imt was 
out of shnpe, and the decrottenr’s .right arm and 
brush were represented by a half-tinted blot, through 
which the Amt of the gentleman was jiartislly visibltf. 
* Tlicre enn be no doubt that, when M. Daguerre's 
process is known to tlie public, it will be imme¬ 
diately a]>p]ied to numberless useful purposes, as, 
by means of it, accurate views of architecture, ma¬ 
chinery, Ac., mny be taken, which, being transf e rred 
to copper or to stone, may be disseminated at a 
cheap rate; and useful books on many subjects may 
he got up with copious illustrations, which are now 
too costly to be attainable: even the fine arts will 
gain, for tlie. eyes accustomed to the accuracy of 
Dttfgicrrotypc pictures, will no longer be satined 
with bad drawing, however sjilendidly it may be 
colored. Jn one dqiartment it will give valuable 
facility. Anatomical and surgical drawings, so dif¬ 
ficult to make with the fidelity which it is desirable 
they should possess, will then be easily produced, 
by a little skill and practice in the disposition of the 
bubjeots and of the %ht8. 

It is a curious circumstance tliat, at the same time 
M. Daguerre has made titia beautiful and useful dis¬ 
covery in the art of delineation, another Parisian 
artist lias discovered a process by which he makes 
solid costs in jilaster of small animals or other ob- 
jtwti, without seams or rcjwirs, and without destroy¬ 
ing the model. 1 am in possession of several sjieci- 
incns of his work, among which are casts of the 
liand an infiint of six months, so delicately execu¬ 
ted, that the skin shows evident marks of being 
efiected by some slight eruptive disease. * 

John Rooison. 


METEOROLOGY OF THE ANCIENTS. 

BY TUB HEMIOa SBCRBTARY TO THB MBTKOBO- 
1.00 (CaL HOCIKTY. 

(RetHiHcd fi-om page 38.^ 

I HAVK shown in a very brief manner that the 
ancients hod their enthusiastic cultivators of me¬ 
teorology, chtefly with regard to foretelling the 
weather, without however effecting any material 
jirogn^ss in a scientific point of view; Indeed, it 
may be doubted whether we know more of meteo¬ 


rology now than was known in the days of Kepler. 
It is indeed a melancholy ftet, that, while astro- 
nomy, chemistry, and other sciences made rapid 
progreu, meteorology alone remained stationary, 
a fact which it aeems difficult to account fur, ex¬ 
cept that the true principle of atni^phrric change 
was but Tittle understood—the absence of data — 
the want of instrumeiits—and the love of dealing 
rather in the marvellous, than in scientific research; 
and although of late years innumerable facts have 
been observed, exceedmgly ingenious instruments* 
have been invented to en^le observera to record 
those observed fiseta with precision, yet it is but 
too apparent that we are now as far fixim being 
enabl^ to foresee the coming storm, the devas¬ 
tating hurricane, or the destructive #arthquake, 
even for a few ^ys, as were the anrient philoso¬ 
phers of Greece aiid Rome : nor shall we be sur¬ 
prised at this ignorance of this most important 
branch of pbysu^ science, if we take a glance at 
only a few of the facts upon which'tlieir entire 
knowledga of the weather rested. 

Their researches have been as various as the 
dqiartmcnts of science which liave contributed to 
increaae their growing stock of information. Tlie 
airy mist that floats aloft, or Iiangs upon the 
mountain's brow—the ponderous cloud which rolls 
slowly Vlong in majestic sublimity—the rosy-colored 
morning—the purple evening sky—the pale and 
dimly-shining ** Queen of Night," half obscured 
by Sickening vapours, nr increasing fogs — the 
“ God of Day," with his fiery disk, all sjicuk a ctenr 
and intelligible language to the attentive observer. 
Hie wild inhabitants of the forest—the domesticati'd 
animal—rile feathery songsters, " tenants of the sky" 
—the hoarse and clamorous croakings of the frog—■ 
the loud scream of the flitting bat, as it early seeks 
its hiding place—the solemn moaning and tlie rest¬ 
less heaving of old ocean's floods, and the gauibnis 
of the finny tribes that peoi>le the secret caverns of 
the deep, each, in a luaiiner jieculiarly its onn, fore¬ 
tells the coming change. Man himself, proud 
lord of the creidion," also exhibits feelings of uii. 
easiness, especially during a |H*riod of iiidisjiusition, 
and not unfrequeutly in hralth, during aTtain states 
of the atmosphere, from which we naterylly aup* 
}K>9e that all animals muat be hiffueiiccd in a similar 
manner, by the regularity with which the. animal 
functions fulfil their destiiu'd purpose, being uncon¬ 
trolled by intellectual agtmey. Animals manifest 
very clearly the results of atmospheric variation, by 
a corresjionding deviation from their accustomed 
liabit/. Our knowledge at present is very imperfect 
respecting the connection between atmospheric 
chwges, and their effects on oiganise^l bodies; 
yec the deviations of many animals from their 
usual habits have attracted the attention of man¬ 
kind for ages, and funiislied obsen'ers with data that 
are now deserving of particular inquiry. The 
following will exhibit a few of the most prominent 
and popular of the ancieut superstitions which had 
their origin in meteorological phenomena; and, first, 
those that relate to the colors of the sky and the 
leavenly bodies, the formation of clouds, &c. 
Colors of various kinds in the sky and clouds, es¬ 
pecially at sun-set, are generally tokens of approach- 
ng plienomena. Mu^ red forebodes wind and 
rain, particnlarly in the morning; while in evening 
it sometimes indicates a fine dily, particularly if the 
morning be grey. We have two old proverbs on 
his phenomenon, both of which originate from the 
same source: vii. 
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'• Ad eTcnioK red. *ad • morning grey, 

Are sure sigsi of • fine day.*’ 

•* Be the evening grey, end the raornloB r«l. 

Put on your het. or you’ll wet your heed.” 

Aud, again, the following from the ItalUna:— 

*' Serft rote e nigro metUno. 

Allegre 11 pellerido." 

A greenieh color in the skf near the horUon 
often denotes a continuance of wet weather, while 
the various tints of purple denote a continuance 
' of fine weather. Tb^ appearances may be ac¬ 
counted for from the moist or dry state of the at¬ 
mosphere, as affecting the rays of the inn, or light 
in passing through different media the red ray 
being more refrangible than any other becomes 
partictdarly refracted in a dry atmospbere. The grey 
morning is produced by a number ot lofty patches 
of cirro-cumulus ctou^, a species of cloud con¬ 
sidered by meteorologists a favorable indication, and 
hence, among the ndm for judging of the weather by 
clouds, we find in many old almanacs thia couplet 

*' If woolly fleeces strew the hedveoly waV. 
lie sure ao raid disturb the summer day." 

The absence of vapour on the tops of high 
mountains is generally considered a favorable 
omen; while the contranr is looked' upon as a cer¬ 
tain indication of rain, ^e Table Monntaiif at the 
Cape of Good Hope affords, probably, the bent illns- 
tration of this prediction of any portion of the globe. 
When clouds hang upon its summit, which sailors 
term ** the spreading of its table-cloth,’* they gene- 
ralljf precede those frequent storms which render 
the navigation of the Cape Coast both dangerous 
and difficult. 


effect of galvanism on muscular 

ACTION. 

CoLRMAN, a mulatto, who murdered his wife, was 
executed at New York on Feb. 1&, 18^. After 
the body had hung for about a quarter of an hour 
it was cut down. Mr. Chilton, and auvural other 
smentific men, then operated in the following way on 
the corpsb. The instrument used in these experi- 
menta was a newly invented-one, called a Galvanic 
Multiplier; the whole amount of xinc surface ex¬ 
posed to the acid was about one foot, and yet tite 
shock produced is equal, if not greater, than that of 
a battery of 100 indi plates. 

Mrs/ Bsperiment.—T\» lungs were filled with 
oxygen gas. Tlie phrenic nerve and eighth pair 
were dissimted in the neck | a metallic piece, having 
a number of points on it, was placed over ^ ribs, 
the points bang inserted through the skin. The 
mo^nt the lungs were filled witit the gas, the gal¬ 
vanic current was passed from the nerves at the 
neck to the dtaphra^. 'Rie object was to bring 
about respiration. The effect pn^nced was violent 
contraction of all the muscles, the chest heaved, 
but no air appeared to enter the lungs, the bead 
and neck were thrown on one side by the spasm 
produced. 

iffecoiuf.—Hie metallic piece was removed from 
the abdomen, and an ini^on was msde through 
the cartilage of tim seventhsrib, one pole of the in¬ 
strument was placed ^ the opening, so as to touch 
the diaphragm ; the other was plac^ on the neck. 
Tlie effect produced was rimilar to the first. 

i%ird .—Tlie ppsterior tibial nerve at the h eel 


was exposed; one pole applied to this the other to 
the neck. Effect—the muscle of tlie leg was thrown 
into action, with convulsive movements of the body. 

AW/A.—One pole was held at the tibian nerve 
—the mouth was then opened, and the Other pole 
put into it. The moment Jt touched the tongue 
the teeth became firmly clenuicd, and held so hard 
on to the wire as to require eonsiderable force to 
extricate it. Hus was repeated several times. ^ 

F^h .—The next experiment was to try the 
effect produced by merely applying the pdies of the 
instmraent to the lurfrce of the bhdy, previously 
wetting its parts with a saline solution, to render 
the contact more perfect. Hie effects on the body 
appeared quite as great as when*tho large nerves 
were touched^ Hu poles of the ajiparatus were 
placed in the above manner, one to the leg, the 
other to different parta of the face. The facial 
muscles were alternately thrown into action as the 
different nerves of the free were touched. Thu 
effect of this was terrific in the extreme. Every 
muscle of the grim murderer's countenance was 
thrown into the most horrible oontortions: rage, 
horror, anguish and despair—the moat rapid smiles 
—the most bi(}ieou8 expressions of contempt and 
hatred by turns were depicted on his countenance, 
and gave a fearful wildness to his face, which far 
surpassed even the most vivid imagination from 
Fuseli's brain, or Kean’s scimic display, that we 
ever witnessed. Several of the audience were ex¬ 
cessively appalled ; some left in double quick time, 
and many confessed, that if they hud staid, th(‘y 
certainly should have fainted. At one part of the 
operations, when the murderer raised his right arm 
and patsed it in different directions, wc saw the 
checks of several stout-hearted fellows blanched 
with fear: and one, whose name wc do not uish to 
mention, actually whui]>«red, " Sure, he has romp to 
life.” Above an hour was s}>ent in the experiments, 
and then the prison was cleared, and the body 
removed under the directions of the sugrons. 

Annah <i/ Blfctrieity. 

INSECTS. 

iNSEcrrs are distinguished from other animals by 
the wonderful changes that all, except those of the 
seventh class, (aptera, or insects without wings, as 
spiders, crabs, scorpions, fleas, &c.) pass through. 

Ancient writers were not acqi^nted with tlic 
transformation of insects, as appears very plainly 
by the erroneous suppositions generally entertained; 
neitiier was the mystery entirely explained till the 
latter end of the eighteenth century, when Maljiighi 
and Swammerdam made observations and experi¬ 
ments on insects, under every appearance, uid by 
dissecting them jnst preceding teeir changes, were 
enabled to prove, that the moth and butterfly grow 
and strengthen themselves, and that their members 
and form^ and unfolded, under the figure of the 
insect we call caterpillar. 

Hie snecesrion of its transformations are, the 
larva or caterpillar hatched from the egg. From 
the larva it passes into the pupa, or chrysalis state. 
From the pupa or chrysalis, into the imago or fly 
state. 

7*A« Hiese vary in number and figure in 

different speeiei: some are round, others oval; some 
re cylimfrical, and others nearly square; the shells 
of some ar« hard and smooth, while others are soft 
snd flexible. 
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They are foand of almoat every shade of color, 
and are always d’lpoaed in tiiose situatious where 
the young brood nay find a convenient supply oi 
projicr Seme insects deposit their eggs on 

the oak-teaf. prcdaciog there the red gall; others 
<«use a similu appearance on the poplu; the red 
of protuberanees on the willow, and the termination 
the juniper branches, are produced by like means. 
'I'hc leaves of some plants are drawn into a globular 
ht-ail by the of an insect lodged in them, and 
many cugious circumstances relative to this eco> 
iioifiy might bg noticed if the nature of our olan 
would permit. 

Hie phrygonea, libcllulagnat, ephemera, &c. hover 
all day over the .water to deposit their eggs, which 
lire hatched in m water, and remain there all the 
time tliey are in the larva form. sMany moths 
cover their eggs with a thick bed of hair which they 
guthur from ^cir bodies, and others cover them 
with a glutinous composition, which, when dry, 
protects them from damp, rain, and cold. 
woU'Sjiider carefully preserves its eggs in a silk bag, 

wliw'h it cnrr!i‘<« on its back, and by some moths 

they are gloiid with great symmetry round the 
sttialler branches of trees, or are secreted beneath 
till! bark, and freriuently in the crevfcea of walls. 

Thf CntrrpiUar .—All caterpillars are batched 
• from the i-gg, and when they first proceed from It 
arc sniuU uiid feeble, but their strmgth increases in 
]>m)K)rtiuu with tlieir siie. A distinguishing cha¬ 
racter of the caterpillar of a lepidopterous insect 
is not lutviiig less than eight, or more than sixteen 
feet. 

Tlie caterpillar, whose life is one continued suc¬ 
cession of ebatiges, luoults its skin several tiinM 
before it ul tains its full growth; those clianges are 
tin* more singular as it is not simply the skin which 
U east oil'; but with tlic exuvisB wc find the skull, 
t bepaws, and all the exterior parts, both scalj and 
iiii‘iiibranaceous,^hk'h (!ompose the Ups, anl^nie, 
)iatpi, and even those cmstocuous pieces within the 
lieud, which serve a.*! a fixed basis to a number of 
tuusclcs, &c. 

I'iic new orgiias arc under the old ones, as in a 
sheath, so that the caterpillar effects its change by 
witiidhtwing from the old skin when it finds it 
inadequate to its hulk. 

Those caterpillars Uiat live in society, and nave a 
nest, retire there to east their exuviae, fixing the 
hooks of their feet firmly in the web during the 
o{ieration. Some of the solitary species spin at 
this time a slender web, to which they afRx them¬ 
selves. A day or two before the critical moracut 
for its moulting, the insect ceases to eat, and loses 
its usual activity, the colors gradually become 
weaker,•and the caterpillar more feeble, the skin 
hardens and witliers, the creature lifts up its bilck, 
stretches itself to the utmost extent, aometimea 
elevates its head, moving it a little from one side to 
another, and suddenly letting it fall again; near the 
change, the second and third rings are seen to swell 
considerably; and by repented excr(ioiiM,a slit ia 
niwle on the boi'k, genttrally beginning on the 
second or third ring: through this division the new 
skin may be just perceived by the brightness of its 
colors; the creature presses through like a wedge, 
and thereby separates the skin from the first to the 
fourth ring, which sufficiently enlarges the aperture 
to admit the caterpillar through. 

The caterpillar commonly fasts a whole day each 
time after reiieating this operation: some cater¬ 
pillars, in changing their skins, from smooth become 


covered with hair; while others, that were covered 
with hair, have their last skins smooth. 

The food of caterpillars ds chiefly or entirely of 
the vegetable kind, larrse of b^tles live under 
the surface of the earth, and prey upon smaller 
insects, on the roots and trader fibrils of plants, or 
on filthy matter in general; ind^, in the last 
state, beetles are most commonly found in putrid 
dgsh, or in the excrements of animals. 

Wlieo the caterpillar has attained its foU size, 
and all the parts of the future moth, or butterfly,^ 
are sufficiendy formed benea^ the skin, it prepares 
to change into the chrysalis or pupa state; some 
spin webs, or cones, m which tliey eocloae them¬ 
selves; others desnmd into the earth and conceal 
themselves in Mttle cells which they form in the 
light loose mould; some are suspended hy a 
girdle which passes round the body, and is fastened 
to the small twigs of trees; and caterpillars of 
butterflies connect themselves by their posterior 
extremity to the stalks or leaves of plauta with 
their he^ downwards. 

Hie' lehgth of time inseeta live in the state of 

caterpillars is always the same in each individuiil 
species, yet very few species precisely agree in the 
same period for their changes; some live two or 
three years, others only a few months, or even 
weeks, before they pass to the pupa or chrysalis 
state. 

IVeparatory to the change, the caterpillar ceases 
to take any of its food, empties itself of all the 
excrementitiona matter that is contained in the 
intestines, voiding at the same time the membrane 
which served as a lining to these, and the stomach; 
and perseveres in a state of inactivity for several 
/s. At length, by a process similar to its former 
moulting, the outer skin, or slough, is cast off, and 
the creature thus divested of its last skin is what 
we call the chrysalis. 

Pupa, ChrytalU, or .^urefta.—The words aurelia 
or chrysalis are etjually used to express that inactive 
state which ensues after the caterjiillar hns changed, 
for die great i^rpose of preparing for tlic iinngo, 
or transformation to tlie fly. Aurelia, is derived 
from the I^atin aurum, and chrysalis from the 
Greek,' and are both intended to signify a creature 
formed of gold; this however is giving a general 
title, from a very partial circumstance, as the color 
of a considerate number is black, or dark brown, 
while the resplendence of gold is only seen on the 
chrysalides of a few specira of the papilio, or but¬ 
terfly. The term chrysalis should therfore be used 
to signify only those of the butterfly kind, and pupa 
for foe phalienc, or moths, as well as those of 
bawk mutliB. 

dThat very intelligent naturalist M. de Reaumur, 
xplains the cause of this briliiaiit appearance; it 
,irorrcda-fvom two skins, the upper oue a beautiful 
brown, which covers a highly-polished smooth white 
skin; the light reflected from the last, in passing 
Jirougb the uppermost, ooramunicates this bright 
golden yellow, in the same manner as tbia color is 
ifteti given to leather, so that the whole appears 
gilded, although no gold enters into that tincture. 

Tlie exterior part of the pu{» is at first exceed- 
ugly tender, soft, and partly transparent, being 
uvered with a thick viscous fluid, but which drying 
brms a new covering fo| the animal. 

The time each insect remains in this state is very 
'osily ascertained by those wlio cnee hrivd lliein, 

A they nlwajs remain the same spnai of Hint’, mili'ss 
’ >rwarded or retarded by heat or cold, hut in different 
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■pedes thcj wy considerably; for example, th- 
papilioaeaIaota(red admirable) remained only twenty, 
one days In chrysalis, from the 12th of July to the 
3rd of. Aufost, but the phahena oo (heart moth) 
remained from the banning of October till Mty 
foUowiag: and many spedes remain a eery consi. 
derable time longer than this. 

When the insect has acquired a degree of solidity 
and strength, it endeavours to free itself from the 
case in which it is confined; and as it adhert.'S to 
a very few parts of the body, it does not require 
any great, exertion to split the membrane which 
covers It ; a small degree of motion, or a little in. 
nation of the body it sufficient for the purpose; 
these motidns reiterated a few times, enlarge the 
opening and afford more convenience for the insect’s 
escape: this opening is always formed a little ^vs 
the trunk, between the wings, and a small piece 
which covers the head. Th^ species whidi spin 
a cone, gnaw or pierce an aperture large enough for 
their emandpatiott. 

The moth, immediately after emerging from its 
case, is moist, with the wings very small, Alck, and 
crumpled; but they rapidly expand under the eye 
of the observer, and la a few minutes have attained 
thdr full lixe; the moisture evaporates, the spots 
on the wings, which at first appeared conAised, be. 
come distirfet, and the fibres, which were before 
flexible, become etiff end hard aa bones. 

When the wings are unfolded, the antennie in 
motion, the tongue coiled up, the moth sufficiently 
dried, and its different members strengthened, it is 
prepared for flight. Hie excrementitious discharge 
which is voided by most insects at this time, M. de 
Reaumurthinks is the last they ejectdnring their lives. 

{Returned on poge 131.) 

miscellanies! 

To make AriiJMal Coral for Grotiot.-^to two 
drachms of fine TwmUIion add one ounce of clear 
resin, and melt them together. Having the 
branches or twigs peeled and dried, p^int them over 
with this mixture while hot. (The sprays' from an 
old bUck.thorn are beat adapt^ for the purpose, 
when an irregular branch is required, while the 
young she./i8 of the elm tree are altogether as regu. 
iar. White-thora and hoUy.bougbs are very natu- 
nil in shape.) The twigs being painted, bold them 
over a gentle fire, turning them round till they 
are perfectly covert and smooth. You may make 
white coral vrith white lead, and black wi^ lamp 
black mixed with the reain, or sealing wax will do 
for either. 

Iodine dtteonered in variout Marine Produetiont» 
Soon after the discovery of iodine, Messrs. Gaultisr 
de Claubry and Colin pointed ont starch os the most 
sensible of the re-sgents that manifest its existence. 
It is in fact sufficient ,to pour an aqueous solution 
of this vqtetable substance into the liquid supposed 
to contain iodias, to produce Imipe^tely s blue 
('olor, which arises from the formation of an iodine 
of starch. M. de Ballard, after Improviiig the 
iiieans of operating with this re.ageiit, announces 
his having discoveii^ iodine in bodiee whldi were 
not hitherto known to posseaa it; for example, in 
various marine moUnsca, both naked and testaceous, ! 
such 08 the snimalstff the>.graera Dorle, Venus, \ 
Ostrea, &c., several |*olyparia and marine vege* | 
tables, Gorgoaia, Zuttera marina, &c., and, in ' 
particular, in the brine of salt-works fed by the 
Mediterranean. The very small quantity of iodine , 


found in the water of the sea has prereoted his de. 
tennining in what state it eiists> but there is reastdl 
to suppose that it is in the state of hydriodate. 

VtkraRon qf Raihcagt. —Captain Denham has 
ascertained, that the vibrating effects of >p passing 
laden rulway train in the open air extended late- 
rally on the same level 1,11^ feet, (the substratum 
of tita positionB being the same,) whilst the vibration 
was quite exhausted at 100 feet when test^ verti. 
cally from a tunnel. 

The tunnel was through a stratum of sandstone, 
rock: the rails laid in the open air^ on a substra. 
turn of 12 feet of marsh over sandstone rock. The 
method of testing was by mercury reflecting objects 
to a sextant. , 

Qtmposition qftke Atmo^here.'^'Sd. A. Cheval- 
lier states, tha^.: 

1st. In general, the air of Paris and of many 
other places contains ammonia and organic matters 
in solution. 

2nd. If the water deposited from air (dew) by 
cooling be examined, it is found to contain ammo- 
nia and organic matters. 

3rd. > The quantity of ammonia contained in the 
air is often pretty considerable. 

4th. The pre'.ence of ammonia iseasily cx}ilained, 
because this gas is produced under muny circum- 
s&ncea. 

Sth. The composition of atmospheric air mny 
vary in certain localities, from a great number of 
particular dreumstaDnes, as the nature of the com. 
bustible employed in great masses, tlie decompo-si. 
tion of animal and vegetable matters, &c. ike. 1'he 
air of London contains luipburous acid, that of tlu* 
sewers of Paris contains acetate and hydrosulphn- 
rtt of ammonia; air taken near the battiat de Munt. 
fira(OB contains ammonia and ita bydrosulpburet. 

^tonianeout Plants .—Few things are ntorr ex. 
traonlinary than the unusual appearance and dti r. 
lopement of certain plants in certa^ circumstances. 
Thus, after the great fire of London in IGCC, the 
entire surface of the destroyed city was covered with 
such a vast profusion of a spedes of a crueiferoua 
plant, the Sisymbrium trio of Linnsus, that it was 
calculated that the whole of the rest of Eurojie 
could not contain to many plants of it. It is ul»u 
known, that if a spring of salt water makes its ap. 
pearance in a spot, even a great distance from the 
sea, the neighbourhood is soou covered with plants 
peculiar to a maritime locality, which plants pre. 
vious to this occurrence, were entire strangers to 
the country. Again, when a lake happens to dry 
up, the surface is immediately usuriied by a vege- 
tatioQ which ia entirely peculiar, and quite different 
from that which flourished on its former banks. 
When certain marshes of Zealand were drained, tlie 
CBr4.r eyperiodes was observed in abundance, and 
it is known this is not at all a Danish plant, but pe- 
cnliar to the north of Germany..-Ia a work upou 
the nsefol Moeses by M. de Brebisson, which haa 
been anuoiuiced for some time, this bdanist states 
that a pood in the neighbourhood of Falaiu having 
been rondered dry during many weeks in the height 
of rammer, the mud, in drying, was immediately 
and entirely covered, to the extent of many aquare 
yards, by a minute, compact, green turf, formed of 
an imperceptible moss, the Phateum axillare, the 
stalks of which were so close to each other, that 
upon a square inch of this new aoii, might be 
counted more than five thousand individuals of this 
minute pleat, which liad never previously been ob 
served in the country. 
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WATERSPOUTS, TIIEIR CAUSE AND 
APPEARANCE. 

Or the different atmospheric phenomena, none are 
more curious than w nterspouts. 

That which rentiers tlie waterspout so remarkable 
is the {'ircumstancu of a double cone being formed 
when the jihenomena is complete, one cone pointiug 
domiwards from a cloud, whilst another points up¬ 
wards from the sea. The thin semi-transparent 
‘Columns which stalk, as it were, on the surface of 
the ocean in calm weather, though oo cloud is to 
be seen above them, as weU as the small agitated 
circles, which are only seen by their marl^ig the 
smooth surface of the sea in their gyrations, may 
probably have the same origin as the waterspout. 
One of the^ circles, which appeared too insignili- 
cant to do harm, after ]ierfonning unmy gyrations 
near a ship commanded by Captain Marquis, on the 
coast of Malabar, suddenly approached her, as she 
lay becalmed, with her sails loose, and passing across 
her bows, carried off her dying jib and jib-boom 
into the ntr, higher thiiii the )uu.st-hcadl 1 have 
myself witnessed these semi-trHnsj>arent eohinins, 
within tlie tropics, without being able t<i decide 
■which way they turned round; and the spiral form 
in which they are said to revolve may be the reason; 
for it is very difficult to pronounce which,way a 
screw revolves when turning rai)idly. The dgurc 
being double, and the cones pointing in opjMJsite 
directions, it should be observed whether tlie cloud 
above the spout also revolves, and if the gyrations 
of the upper portion of the phenomenon be in the 
same, or in contrary direction to those at the 
Biirfiice of the sea. 

Notwithstanding diligent inquiry of a great many 
persons who witnessed waterspouts at sea, I have 
only been able to obtain one account lit which the 
gyrations of the wind are satistactorily explained; 
and in this instance it proved to be on the surface 
of the sea, turning in tlie contrary direction to the 
apparent law in gre.vt storms, in south latitude, 
liie instance alluded to is the waterrpout descrih<id 
by Captain Beechey, in the published accolint of his 
voyage in the Pacific, when he commanded the 
Blossom. That account says,— 

" WhilS we were off Clermont Tonnerre, we had 
a narrow escape from a waterspout of more than or¬ 
dinary size. It approached us amidst heavy rain, 
thunder, and lightniilg, and was not seen until it 
was very near to the ship. As soon as w'e were 
within its influence, a gust of wind obliged us to 
take in every sail, and the topsails, which could not 
be fbrled in time, were in danger of splitting. ' The 
wind blew with great violence, momentarily changing 
its direction, as if it were sweeping round in short 
spirals; the rain which fell in torrents was also 
precipitated in curves, with short intervals of cessa¬ 
tion. Amidst this thick shower, the waterspout 
was discovered, extending in a tapering form, from 
a dense stratum of cloud to witliin thirty feet of the 
water, where it was hid by the foam of the sea, 
being whirled upwards by a tremendous gyration. 

It ebuiged its diiwetion $Aer it was first seen, and 
tiireatened to pass over the dup; but being diverted 
from its oeurse by a heavy gust of wind it gradually 
receded. 

** A ball of fire was observed to be precipitated 
into the sea, and one of the boats, which was away 
from the ship, was so surrounded by lightning, that 
Lieut. Belcher thought it advisable to get rid of the 
anchor by hanging it some fathoms under water, < 


end to cover the seamen’s imiskc'ts. From the 
accounts of this officer and Mr. Smyth, who w-ere 
at a distance from the ship, the e<i)ninii of the water¬ 
spout first descended in a spiral form, until it met 
the ascending column a bbort distanci' troui the sea; 
a second and third were afterwards funned, which 
subsequently united in oue large ('olumn, and this 
again separated into tliree small spiral, and then 
dispersed. It is nut iinposbiblc that the bighly- 
rarified air, confined by the woods c>ic;rcli'ig the 
Lagoon Islands, may contribute to the forpiation of 
these phenomena. ^ 

'‘liie day on which tliis occurred,'’eontiimes 
Capt. Becchey, *' had been very sultry, and in the 
afternoon a long arch of heavy cuiuyli and tumhi rose 
slowly above tlie southern horizon: w liilc watching 
its movement^ a watersjiont began to form at a spot 
on the underside of the arch, that was darker tlron 
the rest of the line. A thin cone (No. 1) first 
apiicared, which gradually beiiamc elongated, and 
was shortly joined with several others, which went 
on increasing in length .ind bulk until the columns 
hud readied about half down rn the horizon. Tiiey 
here united and formed one immense dark-colored 
tube. Tbe sea beneath had been liUhcrto undis¬ 
turbed ; but when the columns united, it became 
perceptibly agitated, and almost immediately be- 
c&me whirled in the air with a rapid gyration, and . 
formed a vast basin, from the centre of which the 
gnidually-lengt^ing column sec'ined to drink fresh 
supplies of waAr. (No. 2.) The column had ex¬ 
tended about two-thirds of the way towards the sea, 
and nearly connected itself with the basin, when a 
heavy shower of raiu fell from the right of the arch, 
a short distance from the spont, and shortly after 
another fell from the opjiosite side. This discharge 
appeared to have an effect upon the waterspout, 
which now begun to retire, l^lie sea, on tbe con¬ 
trary, wa.s penwptibly more agitated, and forRei:'’ral 
minutes the basin continued to •increase in size, 
although the column was considenibly diminished. 
In a few minutes more the (s}lumn had entirely dis- 
ap])eared; the sea, however, still continued agitated, 
and did not subside for three minntes after all dia- 
tnrbing causes from above had vanished. 

“ This phenomena was unaccompanied by thunder 
or lightning, although the showers of rain which fell 
to snddenly, seemed to be occasioned by some such 
disturbance. 

'‘The waterspouts were seen in 20° N., and 22** 
W.”— Abridged/iwH Reid'* “ Law of Sturwt." 


ALKALOIDS. 

VEOBTABLK AI.KaLTS AND DASB8. 

Thc discovery of these substances may he dated 
from 1817. It was made by Serteuruer, but it re¬ 
mained unnoticed or doulitcd for ten years, till the 
Institute of France thought proper to pay attention 
to it. From that time cbemiuts become eager to 
discover the alkalis of all the plants possessed of 
any remarkable properties; and substances whose 
AMiutf end in ine were multiplied as profusely, and 
on as sli^t grounds, ss the vegetable adds. 

The same mode of preparation is employed for 
them all. A watery solution of the vegetable matter 
is evaporated; the base is precipitated by an alkali, 
that is by boiling it with magnesia; anil the vegeta- 
ile alkaloid is dissolved by pure boiling olcohol, and 
obtained on cooling, or by distillation. The foreign 
mutters wnich the preci]iitate may have carried along 



MAGAZINE OF SCIENCE 


123 


with it are removed either by a diluted solution of 
potash, or by boiling witli a weak acid and animal 
rharcoal, after which the alkaloid is again precipita¬ 
ted by the addition of an alkali. 

Thcsfe* substances are liitle aoluhlf m usater with 
the eiception of Curarine and Nicotine. Most of 
them restore the color of turnsole reddened 6y an 
arid and trim the symii of violets green. Their 
tost# is, in general, bitter; and they give this bitter- 
ni^ss to water, even when it scarcely dissolves an 
8 ]i])reelBble quantity of them. They unite with 
afrids, and flirm salts which are much more soluble 
than their bases; but their capacity if saturalion'is 
very small. The greater part of them, a.s well as 
the salts whiclwthcy form, are capable of cryatollizing; 
but some of them, when dried, form only gummy 
masses. Chemists regard these Products as the 
active principles of vegetables, and consequently as 
natural products of vegetation. 

The principal alkaloids are, Morphine, Narcotine, 
Strychnine, Brucine, Quinine, and Cinchonine, 
Veratrine, .iiul Emetine. 

Morphine. -Discovered by Sertcumer in Opium. 
This substance is nearly insoluble in cd(d water, 
though it gives it a bitter taste. It is soluble in 
100 times its weight of boiling wlter, and precipi¬ 
tates from this solution as it cools, in the fon^ of 
small brilliant colorless crystals. • Its solution re¬ 
stores the color of turnsole reddened by an add, 
and changes the yellow of turmeric to brown. It 
is soluble in 40 times its weight of pure alcohol 
when cold, and in thirty times its weight of boiling 
alcohol. It is soluble also in the fixed and volatile 
oils and in solution of potash and soda, and to a small 
tiegree in ammonia. It is soluble in ether. Ilydro- 
chlurate of protoxide of tin precipitates it of a dirty- 
brown color. Concentrated nitric acid gives it, as 
well IIS its salts, a fine red color, which afterwards 
m comes yellow. The neutral salts of iron give 
a blue color to it and its salts, which disappears 
by the action of heat, or of alcohol, acetic ether, 
or an aciil, and is revived on the addition of 
an alkali. According to Pelletier and Dumas, 
100 of this alkaloid saturate 14.84 of sulphuric 
acid, and, according to Liebig, 75.38 saturate 
lO.Tta. 

Narcotine.— This substance tx not alkaline, and it 
rnther dissolves in the acids than combines with 
them. It. is destitute of tnhte, insoluble in cold 
w'atcr, soluble in 400 times its weight of boiling 
water, in 100 of cold alcohol, and in 24 of boiling 
alcohol, in cold ether, and atill more so in hot ether, 
and in the fixed and volatile oils. It does not uc.t 
on the sitlta of iron. Concentrated nitric acid 
<;olors narcotine of n pale yellow. It is separated 
from morphine by ether, which does not attack the 
latter. * 

Strychnine .—Extracted in 1818 by Pelletier and 
Caventou from plants of the genus Strychnos, and 
especially from the Nux Vomica. It crystallizes by 
apontoneous evaporation from its alcoholic solution 
in small white quadrilateral prisms terminated by 
pyramidn. It is alkaline, bitter with a metallic 
al'tpr-taste, does not melt or volatilize by heat, but 
is tlccomposed between 593** and 600°. It is so¬ 
luble in 2500 times its weight of boiling water, and 
in 0067 of cold water. It U insoluble in etlier and 
pure alcohol but soluble in the volatile oils and to 
a small degree in the fixed oils as well as in boiling 
alcohol of ap. gr. .835. It is decomposed by the 
action of melt^ sulphur, giving out l^dro-sulphu- 
ric odd. 


Bructne .—Extracted by Pidletier and Caventou 
from tie bark of the Strychnia A'ur Vomica, and 
not as had been thought, from the Brucea Anii~ 
dysenterica, from which its name is taken. It is 
soluble in 850 times its weight of cold water and 
in 500 of boiling water, in pure^alcohol, and even 
in spirit of wine sp. gr. .8.39. It is soluble also to 
a small degree -in the volatile oils, but insoluble 
in ether and the'fixed oils. It receives a red or 
yellow color from nitric acid, which is changed by 
chloride of tin into a fine violet. Strychnine always 
contains a small portion of brucine. 

Quinine and Cinchonine .—Cinchonine was dis- 
•covered almost at same time by Duncan, Gomez, 
Lambert, and PfalF in the bark of the ,Cinchona. 
Pelletier and Caventou established its alkaline na¬ 
ture, and in the course of their relearchcs on it 
discovered quinine. The latter is obtained either 
in masses or powder, while the other is crystalline. 
Quinine is soluble in 200 times its. weight of boiling 
water, but cinchonine requires 2500 times its weight. 
It is soluble, to a considerable extent, iu boiling 
alcohol^ though less eo than quinine. Hie latter is 
soluble, to a considerable extent in ether, which is 
scarcely capable of dissolving the former. Cinchon¬ 
ine is decomposed and jiartly volatilized by lieat 
without melting. They both form sobiblh salts with 
the snineral acids and without acetic acid, and in¬ 
soluble salts with other acids. The sulphate of 
quinine is much less soluble than that of cinchonine. 
Quinine is separated from cinchonine by means of 
ether or sulphuric acid, or by boiling water. Cin¬ 
chonine is extracted principally from the pale bark. 
Both of them are alkaline. 

VerafriHe .—Tliis substance was discovered at 
the same time by Meisner, and by Pelletier and 
Caventou, in the seeds of the Verairum Sabaditla 
and in the inut of the Colchicum Antumnale. It is 
uncrystallizahlc, alkaline, and possesses a sharp 
burning taste without any bitterness, but no nncll, 
though stmugly sternutatory. It melts at 122". It 
is almost iiisiduble iu cold water, but soluble in lOOU 
times its veight of boilin^water. It is very soluble 
in alcoTiol and in oil of turi>enliiie by the aid of beat, • 
but insolultle in pure ether. 

Emef/we,—Discovered by IVlleticr in flie root of 
the Cephaelis Ipecaruauha. It is of a fiiwn color, 
and alkaline. It has a weak bitter taatc and no 
smell. It is difficultly sulublo in cold water, but 
more so in hot water. It iiu'lts easilj Miniewliul 
l>elow 122". It is very soluble in alcohol, iiut 
almost insoluble in ether and the oils. Its sails 
arc as well as itself unci'yslrll'nnhle. Tlic infusion 
of galls throws it down from its .‘.oliition in the form 
of a white precipitate. 

► It would i'.\n-cd the liniif.s of this work to give 
a detailed dcscri)<lion of .iK i!ic, ]>ruximate alkaloid 
principles wliioli have ciH'iiiiibend science within 
the last few years. VVe shall content ourselves with 
naming Curariiie, evtnictcd by iloussingnult and 
Rouliu from t}ie Corara or Urali, a substance 
which the Indians of SonUi America use for poison¬ 
ing their arrows; J-lseitbeckine, found by Buchner 
in the/Jxcfiiec/tm Febtiftiga; Capsicine, found by 
Wilting in the Ctt/zxicwm /Imimort; Aconitine ob¬ 
tained by Peschicr from the Aconitiim Napellus : 
Coniciue extracted by Biandcs from tlie Cicala 
virosa and CoHiutHeMacnlatum ; Crotonuic, e. 
traeted liy Brandes from,the seed of tiie Croton 
Vigtivin ; Uiuiue, which Faure annmmecd his 
having found in the Butiis Setnpcirircus; Eapa^ 
torine, which Kipltioi has discovered in the Bvpa^ 
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Inrium Cannahiuvm: (’orlhtne aiul PopuUne which 
]h'aconnot hat found ni the bark of the Pojntlu$ 
7Ve}/teN«; and, lastly. Salieine, which the same 
clieinist and l^roux found in that of the <b’a/u' Alba, 
and to which Pcschier has directed the httentioa of 
|ihysi(naiis a» a subsititute for (quinine, it is ex* 
tnuited by prcciiiitatinj^ the tannin fruro a strong 
•ie<M>rtiou of the bark by means* of slaked lime, 
after which it is to be filtered and evaporated to the 
consistence of syrup. Alcohol is then to be added, 
ai^d, after another filtration, by evaporation and 
(’ouling, a crystaUueable alkaloid is obtained, which 
if, soluble in cold water, and more so iu hot water; 
»n]iihle also in alcohol, but not in ether nor the oils* 
Sulphuric acid gives it a fine red color. It ia not 
])recipitated by an infusion of galls, gelatine, bisul* 
phate of oluMtina and potash, tartrate of antimony 
and potash, or acetate of lead. It doea not aaturate 
lime water. According to (lay-Lussac and Pelouxe, 
it is composed of .5r>.491 of carbon, 36.315 of oxy> 
gen, and 8.1U-1 of hydrogen without any nitrogen, 
and aci;ordingly it is not alkaline. 

TRACING PAPERS. 

Thesk are of two kinds—.first, such as are trans¬ 
parent, and intended to copy any delineation placed 
beneath them, such as plans, engravings, &c. *Tfae 
other kind is opaque, and used fur the purpose of 
tranaferring designs, taken upon the first kind of 
paper, immediately upon a sheet of common paper, 
block of wood, &c., placed beneath. The following 
receipts may be useful:— 

Common TVanuparetil Paper .—Mix together 
equal parts of olive oil and turpentine, to which add 
a little sugar of lead, and rub this mixture upon 
tissue paper. This is very tedidus in dryuig, and 
remains greasy for a long period. 

2nd lieceipt .—Lay over the tissue paper a thin 
coat of copal vAmish, or mastic varnish. This 
makes a clear, good paper, but it will not bear ink 
or water color. In the latter respect paper washed 
over with spirit varnish is superior. «. 

. .3rd Receipt .—Rub over oue side of a sheet dV' tissue 
paper, some poppy oil, or nut oil. Ibia will dry 
really, remain perfectly transparent, and not be¬ 
come so soon of a yellow color as some other kinds 
of pap(.'r. It Is apt, however, to remain greasy for 
a coD.siderable time. 

Beet 7'raneparent Paper .—Mix together by a 
gentle heat, one ounce of Canada balsam, and a 
quarter of a pint of spirits of turpentine; wash it as 
before, over one side of tissue paper. Tills dries 
quickly, is perfectly transparent, and is not greaJ^, 
therefore does not stain the object upou which it 
may be placed. C' 

Tratujtarent Guide Ptqter for Oriental J'inting. 
Use the mixture of Cauada balsam and turpentine, 
as above, ou both sides of a sheet of thick drawing 
paper; it will become beautifully traosparent. It 
takes some days in drying, and, when new, sticks 
somewhat to the fingers. 

Abfe.^lnk and water-colors, when to be used 
upon any kind of transparent oiled paper, must 
have a veiy small quantity oUgall mixed with them, 
which will make them flow readily upon the greasy 
■urfhee. 

Transparent p^rs are soldfat extravagant prices, 
notwithstanding the vast consumption ^re is for 
them. The ai^itect draws chiefly upoa them the 
numerons designs requisite in his profession. Ibe 
ffigraver is by their use euabled to transfer to the 


wood Mock or to the metallic plate an accurate 
design, and at once to reverse it by merely turning 
over the paper; the artist with this transparent copy 
can make any number of objects similar in attitude, 
in sixe, and in detail, and all can procure foe-similes 
of patterns, of prints, of autographs, and every other 
object of artistical decoration and interest, by merely 
laying tlie tracing paper above the subject to be 
copi^, and drawing with a pencil whatever is* seen 
beneath. 

It is sometimes requisite to transfer a deljneatioii 
from transparent paper ou to another ^d leas flimsy 
material, for example, an elaborate architectural 
plan when first formed, must of necessity have uihiu 
it numerous false lines, marks of thq points of the 
dividers, Sk., which, In the finished plan, would be 
unsightly; to ra.medy this it is drawn first on com¬ 
mon paper, and then transferred to a tliicker and 
cleaner sheet. Hiis process involves the use of the 
opaque tracing papers; these are of such a nature 
that when the prepared side is placed downwards, 
and any thing is written with a point uiion the back, 
a part of the compoaition comeH off, and leaves a 
blMk mask on a piece of paper placed beneath, ex¬ 
actly similar to what may have b^n written above. 
Upon this principle the manfold writere are made; 
first is laid a sheet of common paper, upon this a 
she&t of prepared pa|>cr, faix downwards, Uien 
another piece of common paper, then prepared jiaper 
again. This may be repeated three or four times, 
if the papers be thin, and upon drawing or writing 
any thing upon the upper sheet, you will have several 
exactly-similar copies below. Flans and patterns 
are o^n drawu in this manner. 

Black Lead Paper .—Nothing more is necessary 
than to paint over, with abrusb, asheet of thin writing 
paper, with black lead powder, mixed with water. 
When dry it will be fit for use. It gives lin(‘.s suf¬ 
ficiently distinct for most puposes, and bus the a^. 
vantage that it may be rubbed out afterwards with 
Indian rubber when desirable. 

Soap Paper .—Rub over one side of a piece of 
thin paper (using a piece of rag) a mixture of soap, 
lamp black, and a little water; when dry, wipe olT 
as much as possible with a cloth, to prevent the 
paper staining the sheet to be ploci'd beneath.* It 
will be quite black, and the marks made by it camiut 
be obliterated by Indian rubber. 

Chalk Paper .—Rub over a piece of paper with a 
lump of red chalk, and afterwards with a cloth to 
incorporate the ch^ with the grain of the paper, it 
will immediately ready for use. 

For Manifold Writere .—Is made as recommended 
for soiq) P^P^t added. 

Outlmea for large and not very delicate objects, 
such as those for embroidery, braiding, paper hang¬ 
ing, lAen painted by hand, buhl work, omuntn^ 
japanning, &c., are often made by a process atiU 
simpler &iaa the above; tlie transparent or other 
paper upon which the design has been drawn is 
pricked through, all along tlie outline, and being 
laid upon the work beneath, pounded chalk, starch, 
or red ochre is ‘dusted upon it; the color passing 
through the holes, is seen beneath in lines, perish¬ 
able 'tb true, bat sufficiently lasting for a pencil, 
chalk, Sce.»,to be marked over them. If done with 
powdered rosin instead of the atere, the lines given 
by it may be fixed by best, thu however would, of 
course, be injurious to delicate fitbrica, such as the 
greater part of those to be embroidered. 

Tlje French make a tlnck tracing paper 
far suoerior to any we have. It may be bought at 
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an artictN colorman's, in Oxford Street, and is called 
gta»» pnpfr. It is made by boiling ivory shavinga 
until they nre dissolved, making of them quite a 
thick jelly, and then adding spirits of wine, pouring 
this in a thin stratum on a slightly greased surface, 
Bicch ox a marble slap, it is left to harden, and being 
dried and pressed flat* form the substance so erro- 
neonsW called paper. It is of the texture and ap- 
peanv^ of the transparent wafers, and which may 
be made in the same manner, or isinglass may be 
used foi^oth. 

RAPIDITY OF LIGHTNING. 

Tmr incalrulabte rapidity with which the electri® 
fluid passes from one place to anothu, not only as 
seen in our comparatively trivial apparatus, hut so 
much more forceably in the wilder phenomena of 
lightning, is so evident aa to have become of 
general notoriety, and a powerful simile. Shocks 
have been passed through wires many miles in extent 
without any apjireciable time being taken up by its 
poxsuge. R^mentfl of soldiers have been elertri- 
fled at the same moment. The flnid has e/en been 
]iassed instantaneously through very long channels 
of water, althoughwaterconducts it with 400 millions 
of tiroes less rapidity than iron, and this metal twer^ 
• times slower than copper. Mrs. Somerville in her 
far-famed work, “The Connexion of the Physical 
Sciences,” records as follows, the experiments of 
Professor \^Tieatstone, to ascertain, if possible, the 
velocity of the electric fluid in its passage from one 
body to another. 

" The velocity of electricity Is so great, that the 
most rapid motion which can be pi^uced by art 
appears to be actual rest when compared with it. 
A wheel revolving with celerity sufficient to render 
its^H>kes invisible, when ilinminated by a flash of 
ligfjtning, is seen for an instant with all its spokes 
distinct, as if it were in a state of absolute repose ; 
becAuse, however rapid the rotation may be, the 
light has come and already ceased before the wheel 
has had time to turn through a sensible space.” 



^ [The above engraving represents a front and ride 
view of a card-board wheel simitar to that allnded 
to: and the experiment may be performed by 
taking a spark from 'the conductor of an electrical 
machine, or dischvging a charged Leyden jar in 
front of it when revolving rapidly.] 

“This beautiful experiment is due to Professor 
Wheatstone, as well as the following variation of it, 
which is not less atriking.—Since a sun-beam con- 
aists of a mixture of blue, yellow, and red light, if 
a circular piece of pasteboard be divided into three 
sectors, one of which is painted blue, another yel¬ 
low, and the third red, it will appear to be white 
when revolving quickly, because of the rapidity with 
which the impressions of the colors succeed each 
other on the retina. But the instant it la illumi¬ 
nated by an electric spark, it seeme to stand still, 


and each color is as distinct as if it were at rest. 
This transcendent speed of the electric fluid bu 
been ingeniously measured by Professor Wheatstone; 
and although* his experiments ere not far enough 
advanced to enable him to state its absolute celerity, 
he has ascertained that it much sni^asees the velo¬ 
city of light. 

^ “ An insulated copper wire, half a mile long, Is so 
disposed, that its centre and two extremities ter¬ 
minate in the horizontal diameter of a small disq, 
or circnlar plate of metal, fixed on the wall of a 
darkened room. When an electric epark is sent 
through the wire, it is seen at the three points ap- 
jArentiy at the same instant. At the distance of 
about tra feet, a small revolving mirror is placed, 
so as to reflect these three sparks during its revolu. 
tion. From the extreme velocity of the electricity, 
it is clear, that if the three sparks be simnltaneous, 
they will be reflected, and will vanish before the 
mirror has sensibly changed its position, however 
rapid its rotation may be, and they will be seen in 
a straiglat line. But if the three sparks be not 
rimnltaneouriy transmitted to tbe disc—if one, for 
example, be later than the other two—the mirror 
will have time to revolve through an indefinitely 
small are in the interval between the reflection ot 
the two sparks and the single one. However, the 
only ilidication of this small motion of the mirror 
will be, that the single spark will not be reflected 
in the srine straight line wito the other two, but a 
little above or below it, for the reflection of oil 
three will still be apparently simultaneous, the time 
intervening being much too short to be appreciated, 

“ Since the distance of tbe revolving mirror from 
the disc, and the number of revolutions which it 
makes in a second, are known, the deviation of the 
reflection of tbe single spark from the reflection of 
the other two can be computed, and consequently 
the time elapsed between their consecutive reflec¬ 
tions can be ascertained. And as the length of tliat 
part of the wire through which the electricity has 
passed is given, its velocity may be found. 

“ Since the number of pulses in a second, requi¬ 
site to produce a musical note of any pitch is known, 
the number of revolutions accomplished by the 
mirror in a given time is determined from the mu¬ 
sical note produced by a tooth or ptg in its axis 
of rotation striking against e card, or from the notes * 
of a siren attached to the axis. It was thus that 
Professor Wheatstone found the velocity of the 
mirror to be such, that an angular deviation of 25" 
in the appearance of the two sparks would indicate 
an igtervri not exceeding the millionth of a second. 
Ibe use of sound as a measure of velocity is a 
byipy illustration of the connexion of tbe physical 

THE barometer. 

A considruation of the thermometer in the last 
number leads me to notice its rister iustrument, 
the barometer. As the former is intended to mea¬ 
sure intensities of temperature, so the latter *la to 
indicate variations in atmospheric pressure. We 
are indebted to Torricelli for the invention of this 
instrument; but there is little doubt that he re¬ 
ceived the idea of it from his master, tlie immortiU 
Galileo. Though the atfliosphere appears so attenu¬ 
ated a body, and is appaieiltty so light, a littit 
reflection ia sufficient to eonvince us that a vast body 
of fluid, praaaing in all directions upon the surface 
of the earth, must be of an appreciable weight and 
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CO cppredable is it, that, at the level of the sea, the 
atmosphere is equal to the weight of fifteen pounds 
on erer^ square inch. It nu)r be asked, how is 
man—how are a thousand other things able to sus¬ 
tain this vast pressure ? The secret is, that it is exerted 
equally on all sides, and as it exists in every cavity 
of the body, the outward pressure is neutraliaed by 
the inward. The common sucker, tiie pump, and 
the cupping glasi, are familiar instani^ of this pres¬ 
sure ezerci^ in different ways, though all arising 
from the same cause; but let us not digress from 
the subject immediately under consideration. 

It is a law of hydrostatics, that, when different 
fluids of different specific gravities are made to 
balance each other in communicating vessels, their 
surfaces will not be at the same height, bnt that of 
the lighter will be so mnch above t^ denser as they 
differ in gravity; thus it requires a long colomn of 
water to balance a abort column of mercury; and, 
again, if a column of air be aubstitnted for the 
water, a much larger one will be required. In this 
experiment the diametem of the vessels .will have 
no effect upon the level aasumed by the bolaneed 
fluids, and 1 need not aay that air is as much a 
fluid as water or mercury. It is found, that, at 
the level of the sea, the auperinenmbent atmosphere 
is auflieient to support a column of water thirty- 
four feet in height, or one of mercury mefturing 
thirty inches; as we ascend, however, the pressure 
becomes less, so a shorter column only call be sus- 
tuned, and on this fact the whole theory of the baro¬ 
meter depends. 

This inatrument may be eauly constructed by any 
one who can command an air-pump; a bent tube 
moat be selected, both the legs of which should be 
nearly forty inches long, one open and the other 
hermetically scaled. Ibis tube must be completely 
exhausted of air, and mercury then be poured in 
at the 0 ))cn end, by which means the opposite leg 
is entirely filled with the fluid metal; if the tube 
be now set upright, we find that the mercury will 
fall to a certdn extent, and stand at about thirty 
inches above the surfSsce of the levil of fhe metal 
in the opposite tube, while the latter tube being left 
open, the mercury is exposed to every variation of 
pressure, and the top of the mercurial tube being 
vacuons,* no resistance is offered to the rise or fitil 
of the metal. The chief precautions to be attended 
to are, that the tubes be of suificient calibre to 
avoid the effects of capillary attraction and also 
that tlie meiyniry be pure and free from oir-bubblea; 
on which account it is advisable to filter it by pres¬ 
sure tbroogh chamois leather. One of the moat 
familiar applications of the barometer is as a wea¬ 
ther glass, and when it is to be used for this purpose 
a fioat is placed on the surface of the mercuVy, 
which float, balanced by another weight, works 
upon a pulley, the axis of which, being fumuhed 
with a hand like a clock, denotes hj its movements 
upon a scale the density or rarefaction of the atmos¬ 
phere ; thus, for example, in bod weather, the 
atmosphere being nnnsu^y dense, the mercury is 
deprived, and carries with it tiie fioat, which in- 
floencing the pointer, denotes the weather as $tormy. 
Tlie average height of the barometer in England is 
29*8, and its range seldom exceeds three or four 
inches, therefore the uncovered portion is about 
six inches, for instance ftom 27 to 32; a falling 
barometer presaging '^wind and rain—a rising one 

• Tbia space, which should be perfectly exbanated, la 
genenily deaifBatod '* The Torrlcelllee Vaeunmaod that 
produced by Me ah pump iacalled ** The Boyleu Vecuum.** 


the reverse. The causes which produce tiwse phe¬ 
nomena are not sufficiently und^tood to enable us 
to deduce any very certain Jaws from ttem; how¬ 
ever, 08 a general rule, the indications of the 
weather glass may be depended upon; and as meteo¬ 
rological observations b^me more general, so will 
the barometer become more valuable. 

Another important application of this inatrument 
is in measuring heists, and the reason of ithis is 
very evident when we reflect, that, if forty miles of 
air weigh fifteen pounds per square inch, ^rty-nine 
miles must weigh less; thus, on thfi sommit of a 
high mountain, this piessnre of the atmosphere would 
be very mnch diminished—while, oo'tbe other band 
in a deep mine it would be increase ; on the top of 
Mount Blanc, 15,000 feet above the level of the aea, 
the barometer^tands at fifteen inches; here one-half 
of the whole pressure is removed, lliis, however, 
is only an evidence of the increasing expansibility of 
air, as it is subjected to less pressure, and this expan- 
sion goes on at a rapidly-increasing rate from the 
earth to the upper surface of the air. It was this 
cirRumatance that led Marriott to the suppoaitiou that 
matter Sras indefinitely divisible; this, however, has 
been proved incorrect by modem philosophers, and 
confirmed by dstronomy; and it is now admitted 
^lat the ultimate atoms of the atmosphere come at 
length to balance each other, and find their true , 
level like any other fluid,—a beautiful confirmation 
of the atomic theory. 

From what 1 have said it will be perceived on 
what principle the barometer is used to measure 
elevations; and it were unnecessary to aay how 
important a part it plays in the graduation of ther- 
mometera. 

W. PRESTON. 


MORASSES. 

When woods have repeatedly grown and perished, 
morasses are in process of time produced, and their 
long roots fill up the interstices till the whole becomes 
for many yards deep a mass of vegetation. This 
fad is curiously verified by an account given many 
years ago by the Earl of Cromartie, of which the 
following is a short abstract: * 

In the year 1651 the Earl of Cromartie, being 
then nineteen years of age, saw a plain in the parish 
of Lockbum covered over with a firm standing 
wood, which was so old that not only the trees had 
no green leaves upon them, but the bark was totally 
thrown off, which he was there informed by the old 
countrymen was the universal manner in which fir- 
woods terminated, and that in twenty or thirty years 
the trees would cast themselves up by the roots. 
Abput fifteen years after he hod occasion to travel 
the some way, and observed that there was not a tree 
nor the appearance of a root of any of them; but 
in their place the whole plain where the wood stood 
was covered vrith a fiat green moss or morass, and 
on asking the country people what was become of 
the wood, he was informed that no one had been at 
the trouble to carry it away, but that it had been 
all overturaed by tte wind, that tiie trees lay thick 
over rach other, aod that moss or bog had over¬ 
grown the whole timber, which they added was 
occasioned by the moistnre which came down from 
the hi^ hills above it and stagnated upon the plain, 
and tl^ nobody coold yet pass over it, which how¬ 
ever his lordship was so incautious as to attempt 
and slipped up to the arm-pits. Before the year 
1699 whole piece of ground was become a solid 
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mosa wherein the peasants then dag turf or peat, 
which however was not yet of the best sort.— Pkilot. 
TrmiM. Abrid., Vol. V.,p. 272. 

Morasses in great length of time undergo variety 
of changes,* first by elutriation, and aftenvards by 
fermentation, and the heat consequently produced. 
By water perpetually oOzing through them the moat 
spltible parts are washed away, as the essential 
salts, these together with the salts from animal re- 
rn'ments ore carried down the rivers into the sea, 
where alUof them seem to decompose each other 
except t))e marine salt. Hence the ashes of peat 
contain little or no vegetable alkali, and are not 
used in the countries where peat constitutes the 
fuel of the lowerg)eople, for the purpose of washing 
linen. Hie second thing which is always seen 
oozing from the morasses is iron in sSlution, which 
produces chalybeate spring, from whence depositions 
of ochre and variety of iron ores. The third eln- 
triation seems to consist of vegetable acid, which by 
means unknown appears to be converted into various 
other acida. 1. Into marine and nitrous acids as 
mootioned above. 3. Into vitriolio aoid which ia 
found in some morasses so plentifully as to pfeserve 
the bodies of animals from putrefaction which have 
been buried in them, and tl^ acid dirried away by 
rain and dews, and meeting with calcareous eartl:^ 
•produces gypsum or alabaster; with clay it prodncca 
alum, and deprived of its oxygen produces sulphur. 

3. Fluoric acid, which being washed away and meet¬ 
ing with calcareous earth produces floor or cubic 
8|iar. 4. The siliceous acid which seems to have 
lieen disseminated in great qoantit^either by solution 
in water nr by solution in air, and appears to have 
produced the sand in tlie sea uniting with calcareons 
earth previously dissolved in that element, from 
which were afterwards formed some of the grit-stone 
rocks by means of a siliceous or calcareous cement. 
By«ta union with the cbIiatcous earth of the morass 
other strata of siliceous sand have been jtroduced; 
and by the mixture of this with clay and lime arose 
the bed of marl. 

In other circumstances, probably where less 
moisture has prevailed, mora.ssc8 seem to have 
under^ne a fennentation, as other v^table matter, 
new hiiy for instance, is liable to do from the great 
quantity of sugar it contains. From the great heat 
thus produced in the lower parts of immense beds 
of morass, oil, or asphaltam becomes distilled, and 
riling into higher strata becomes again condensed, 
forming coal beds of greater or leas purity accoMing 
to their greater or lesa quantity of inflammable 
matter; at the same time the clay beds become 
purer or leas so, os the bitumen is more or less 
exhaled from them. Though coal and clay are fre¬ 
quently produced in this manner, yet they are like¬ 
wise oftra produced by elutriation; in situations on 
declivities the clay is washed away down into the 
valleys, and the phlogistic part or coal left behind; 
this circumstance is seen in many valleys near the 
beds of rivers, whidt are covered recently by a 
whitish impure clay, called water-clay. 

Lord Cromartie has furnished ano&er eurions 
observation on morasses in the paper above refrred 
to. In a mraa near the town of £lgin in Murray, 
though there is no river or water which communi¬ 
cates with the moss, yet for three or four feet of 
in the mosa there are little ahell-flsh resem- 
bling oysters, with living flsh in them in great 
quantities, though no such fish are found in the ad¬ 
jacent rivers, nor even in the water pits in the moss, 
hot only in the solid substance of the moss. Thia 


carious fact not only accounts for tiie shells some¬ 
times found on the surface of the^'ccals, and in the 
clay above them but also for a thin atratum of dtells 
which sometimes exists over iron ore. 

—> . 1 1 r i ~»‘i m nn r»~Lri.nj~i < ‘> r * 

MISCELLANIES.* 

Fumigating Paatiln are employed for removing 
close and unpleasant smells from apartments; the 
receipts for them are as numerous as the scente re¬ 
quire. The following are the moat esteemed :— * 
Muah Paeri/et.— 

Gum Arabic.2 ounces 

• Charcoal powder .... 5 „ 

Ohacarilla bark (pounded) . ^ „ 

Saltpetre.f 

Mix together with water, and make into shape. 
PoMtiltt a la rote .— 

Gum Arabic.1 ounce. 

Gum olibanum .... 1 „ 

Storax.1 „ 

.f t. 

Charcoal powder .... 0 ,, 

Oil of rosea 20 drops. 

The above mixture is to be thickened with a quarter 
of an ounce of gum trogacanth, dissolved in rose 
water, and the whole pounded and made into a 
paste. * 

Patlilet forming the Incente need tn Religtout 
Ceremoniet :— 

Ambergris ...... 8 drams. 

Powder of rose leaves . . 4 „ 

Gum benzoin.2 ounces. 

Essence of roses .... 1 „ 

Gum tragacanth .... I „ 

And a few drops of the oil of red sanders wood. 
The following receipts are also recommended.— 

1. —Gum benzoin, olibanum, frinkineehse and 
mastic, of each 1 ounce, charcoal lb., gum tra¬ 
gacanth 4 drams, water sufficient to make the mix¬ 
ture when pounded into a paste. 

2. —Benzoin 3 drams, mastic olibanum, of each 

1 a dram,«Cascdbilla bark, oil of cloves, balsam of 
Peru, of each one dram, charcoal 2^ ounces, oil of 
larender 10 drops, camphor 2 scruples, gum tra¬ 
gacanth 4 drams, water as before. 

3. —Benzoin 8 ounces, styrax 1) ounce, labda- 
nnm, olibanum, mastic and cloves 1} dram of each, 
charcoal, 2 lbs. 4oz., mncilage of gum tragacanth aa 
much aa ia sufficient to make it into a paste. 

4. —Powder of sandal wood 1 ounce, powder of 
cascarilla bark 1 ounce, powder of cloves 1 ounce 
olibanum 4 drams, gum benzoin 4 drams, powdered 
channal 4 drams, camphor 2 drams, essence of 
lemon 20 drops, essence of bergomottc 20 drops, 
oil%f lavender 15 drops, frankincence 1 os. 

5. —Benzoin 1 pound, storax ^Ib.,cinnamon ioi., 
cloves ioz., rose leaves 2 ounces, calamus aromati- 
cua a stick, beat up with mucilage of gum tragacanth 
made with rose and orange flower water. 

6. —Gum benzoin 1 pound, cloves ^oz. cinnamon 

2 drams, giimwater to make it into a paste. 

7. —Styrax and benzoin of each 4 ounces, sandal 
wood and labdannm each 1 ounce, charimal 24 
ounces with gumwater as before. 

Improved Cement for kolditu Small Lentee, vhile 
GWadin^ and Polithing them. —In grinding small 
lenses, Mr. Pritchard fonfed Chat shell-lac, the ce¬ 
ment usually employed for them, was by no means 
sufficiently strong to retain them. He was fortu¬ 
nate enough, however, to attain his object by adding 
to the shcB-lac an equal weight of finely levigated 
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punucCi carefully melting them together in an iron 
vessel, and stirring them till well incorporated. 
Great careU required in using it, not to heat it 
hotter than is abMlutely required in melting it, and 
in fixing the lens securely, otherwise it becomes unfit 
for use: and the same caution is equally required in 
using shell'lac alone. 

Artificial Carwe/e.—Take two ounces of pure 
white glass, one ounce of glass of antimony, one 
grain of the powder of cassias, and one grain of 
manganese; reduce the materials to powder, mix 
them intimately, and then fuse them in a crucible, 
like product will be a gem so like the real garnet, 
that no common observer will discover the differ¬ 
ence. • 

New Liqht. —Hie well known combination of 
turpentine and alcohol for the production of light, 
has at length been applied to domestic and perma¬ 
nent use. A patent has been taken out h New 
York for a lamp whudi, by the aid of a wick of 
fibrous asbestus, of wire, or of cotton gives out a 
flame, clear, dense, and brilliant, without .smoke, or 
smell, or grease, or dripping from the lamp, without 
snuffing, and as cheap as that from spermaceti oil. 

The me of the Microeeope, —^When Swammerdam 
died, and no one found himself equsl to succeed him 
a report was raised that his microsco}>e was of a pe- 
culiv kind, and the mode of using it was tbos lost 
at hit death; so it is at present wtth Bauer, Many 
applications are made to the mathematical instrument 
makers for a Bauer’s microscope, by those who are 
not willing to believe it is their own inability and 
not the fault of the microscope, tliat prevents their 
arriving at his excellence in observation. 

Ventilation. —He following simple method of 
ventilating laige halls, theatres, &c., has been 
found by M. Van MarQm to answer most effectu- 
^yIiet a common Argand lamp be suspended 
from the roof, and kept bnming under a funnel, the 
tube of which is carried out into the open air, and 
furnished with a ventilator. In one experiment 
made with this apparatus, M. Van Marilm first filled 
his laboratory with smoke of deal shd/ing-^^ and then 
lighted the lamp; in a few minutes after, the whole 
smoke had disappeared, and the air was Completely 
purified. 

To dietolve Copal, as commonly done by means of 
alcohol, it is a very tedioua process; but if a little 
camphor is previously dissolved in the alcohol, 
the solution may be effected in half the time. 

TO the Editor. 

SiB—Reading in one of your numbers the sohject 
of Cleaning Sh^, I b^ to inform you that b^g 
with a celebrated conchoI(^ist some years ago, I cas 
in the habit of seeing and practising most of the 
processes you mention, but use of Florence oil 
is quite novel to me; a better, and in my opinion 
what gives the shril a still more natnral appearance, 
is the application of albumen or white of egg, laid 
on with a small camel’s hair brush. Hus is 
what I have used myself, and when dry, it gives 
the shell a much more neural appearance than oil¬ 
ing it. Your’s, Ac. B. 8. T. 


AMBWBUS TO aUBBISS. 

30— Now ie canvat preppredfor oil ptAnteret It 
b first strained tightly upon frames—then washed 
with a thin glue. dry it b painted witii a 


coat of oil color, made of white lead, red lead, linseed 
oil, and turpentine; and afterwards with a second 
coat, in which the red lead b omitted, and sugar of 
lead, with a little cobring matter, substituted. 

31— How are the leakt for ever^poirited pencile 
made / Finely powdered best black lead b mixed 
with hot glue to the consistence of a thick paste, in 
which state, and before it b cold, the composition is 
passed through a funnel-shaped mould. Being^ressed 
out at the small end it assumes the proper form, and 
its d^ree of hardneM b proportionate to (Ae relative 
quantity of glue employed. < 

70— How may tinplatet be variegated and colored f 
Answered in i>age ill. 

73— How ie the vamuthfor patent leather made ? 
By mixing together equal parts of tar varnish and 
Pontepoole Varnbh. He leather must have two 
coats, and be dried in a hot place. 

83—7# there any method if preeerving polUhed 
etetl from rmt ? He following method has been 
communicated by M. Paymen to the Institute of 
France: — It consists in plunging the pieces to he 
preserved into a mixture of one part concentrated 
solntidh of impure soda (soda of commerce,) and 
three parts of water. Pbces of iron left for three 
weeks in thb liquid neither lost weight or polish, 
phib siffliiar pieces in five days, in simple water, 
were covered with rust. ■ Mobnino Chroniclk, • 
Jnne 27th. 

88.— How are ihoee brilliant eolore obtained 
which we eee in ehemiete* windowt T Red—Boil a 
few grains of cochineal in water. Purpie~To the 
red liquor add a tfttb Prussian blue. Yellow—Boil 
in water either quercitron bark, or turmeric. Straw 
Color—Gamboge dissolved in water. Green—Db- 
Bolve verdigris in water, to which add a little vine¬ 
gar. Pink—'Boil safflower in water, or what is the 
same thmg, dissolve the color off a pink saucer. 
Blue —make a solution of sulphate of copper, Colue 
stone,) and add to it spirita of hartshorn until the 
color b obtamed. 

93— How may a good vamiek be made for bal- 
looiuf India rubber vambh, made by dissolving 
India rubber in the naphtha of coal tar, is now em¬ 
ployed. He following appears in an old prbt ir- 
Take one pound of bird lime, put it into a new 
earthen pot that will resist the fire, and let it boil 
gently for about one hour: vix. till it ceases to 
crackb; then pour upon it a pound of spirits of tur- 
pentjpe; stirring it at the some time with a wooden 
spatula, and keeping the pot from any flame, lest 
the vapour should take fire. After this let it boil 
for about six minutes longer; then pour upon the 
whob three pounds of boiling linseed oil, rendered 
drying by means of litharge—stir it well, bt it boil 
for a quarter of an hour bnger, and the vambh is 
made. After it has rested for twenty-four hours, 
and the sediment has gone to the bottom, decant it 
into another pot, and, when you want to use it, 
warm and apply it with a flat brush. c. b. s. 

9S—If the atmoephere ever tn fucA a etate that 
the emohe cannot aecend I Yes frequently—Smoke U 
nothing more than the particles of soot carried up- 
ws^ by beated air—when the ur accompanying it 
becomes cooled, the soot falls of necesuty. So bIm if 
the atmosphere be misty or ndny, and ^erefore not 
buoyant, the sooty particles wiU full downwmds 
directly, just the same as a fog arises from the faftng 
of the vapours above. 
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ELECTRICITY. 

(Jlesumed from page 107.J 

As Boon as the different natarc of elertrics and 
conductors had hecn ascertained, and it was known 
that electrical effects were in proportion to the fric¬ 
tion which produced them, phUosophera endeavonnrd 
to construct machines for Oie greater accumulation 
of the electric fluid. To Otto Guericke, the inventor 
of the air-pump, we are indebted for the first of 
'these; it was a globe of sulphur, turned rapidly on 
an axis hy means of a wheel and treadle, the friction 
was produced by holding the hand against the globes. 
L’Abbe Nollet added a eonductcr, this was a braes 
rod suspended by silk from the ceiling. Dr. Watson 
suspended three globes in a similar manner and 
addied a ewsAton to each ; this latter was a very great 
improvement: the conductor was suspended from the 
ceiling as before. Mr. Wilson us^ a glass globe 
instead of one of snlphur; added much to the port¬ 
ability of the machine, by suspending the conductor 
on silk lines stretched across two pur of ^lass rods, 
]ilaced on the stand of the machine itself. Now also 
a screw was first used to modify tlm pressure of the 
cushion, and points attached to the conductor. 
For the next great improvement in this apparatus 
we are indebted to Mr. Naime, who employed a 
cylinder of glass, which he supported verticaUy; he 
attached a spring to the cushion, nsed amalgam upon 
it. and supported the conductor upon a aingle glass 
]iillar: thus in his hands that which was before cum¬ 
brous and comparatively ioeflective, became a useful, 
a portable, and easily-constructed instrument, ren¬ 
dered, however, yet more convenient and powerful 
by the horizontal position of the cylinder, and the 
silk flap soon afterwards suggested by Dr- IViestly. 
This was the history of the cylinder machine, and 
the following is its usual and simplest construe- 
tlon:— 

A, Figure 1, is a glass cylinder having upon each 
end of it a cap of wood or brass, and supported by 
a stand with two uprights. The end of one cap is 
turned with a pivot, which fits into % hole near the 
top of one of the uprights. The other cap is turned 
with a similar pivot, and has beyond this a flanch 
and a square gudgeon, U]ion which n handle fits. 
This end of the cylinder is supjKirted in a umilar 
manner to the other end, but instead of a bole 
merely being bored in the upright leg, a portion is 
cut awsy, that the cylinder may be the more easily 
taken oat and put op again in its place; it may be 
secured when there by a pin run through the upright 
just above the axis of the c^. Behind the cylinder 
is a cuakion which extends in length to witbfti an 
inch of either end of the cylinder, it is from one to 
two inches in width, according to the size of Cie 
cylinder, and made in the same manner as those 
alluded to in page 10$. On the lower part of the 
cushion is glued a flap of leather (the rough side 
outwards), and on the edge of the leather silk 
flap which passes over the cylinder wlien ia action. 
The cushion is supported sometimes by a thick rod 
of glass with a wooden spring at the top of it as in 
the figure; at other times a springy piece of wood 
alone is used. It is fastened at the top to the 
cushion by a hand-screw, which passes through the 
jupfwrt, and is fixed by a thread in the back of the 
cushion itself. The lowersend of the support for 
the cushion is mads .so aa to slide backwards and 
forwards, either on the top, or still better under¬ 
neath tlm stand, and is held in its position hr a 
fhoab-Bcrew. 


B represents the prime eonduchr, formed either of 
wood covered neatly with tin foil, or of metal. It 
has round and smooth ends, at one of them a boU 
and wire for the suspending of various apparatus, at 
the ocher a projecting wire furnished with a row 
of points to collect the fluid when disturbed by the 
cylinder. It is necessarily snpported upon a glass 
pillar, sometimes attached at the lower end to the 
same stand as the r^t of the lanchine, in whigh 
the conditctor runs parallel to the cylinder, and lias 
the points driven into the side instead of the^d. At 
other times it is fixed to a separate foo^as is to be mm 
in the figure No. 1. At the top of the conductor 
are two or three holes to aflurd gn'ati r tucility hi 
performing experiments. , 

Figure 2, shows the attachment of the cushion to 
the spring, aud glass leg which supports it. 

To make a Machine. —In making a cylinder ma¬ 
chine, observe carefully the following (Urections. 

The centre of the cylinder; of thecoshion; and uf the 
conductor should be of the same height The lower 
part of the cylinder, unless in a very small machine, 
should be at least 10 iuches above the foot of the 
stand baneath. The glass pillar of the prime con- 
doctor not ku tiien 14 inches long, the conductor 
itself about as teng as the cylinder, and from 2 to 3 
inches diameter; the points projecting nearly an inch. 
He silk should be thin and extend to within an 
inch of the points. Fix the caps upon the cylinder 
thus Make some cemeut according to the follow¬ 
ing receipt which have melted ready for use : roughen 
with a file tiM glass on each end of the, cylinder, 
and bore a small hole through the axis of that cap 
which does not bear the handle ; tins done, stop up 
the inner end of the hole again with a small piece of 
dough, putty, or clay. Now grease the outside of 
this cap well, put it in an upright position, half-fill 
it with the melted cement, warm well the end of the 
cyUnder, put it upright into the prepared cap, 1^^ it 
remain till the cement ia hard and tlicn clear out the 
hole through the centre by a hot wire ; being very 
careful that it is at all times afterwards left open. 
This is necessary as a vent for the heated air, which 
of course will be liable otherwise to hurst the cylin¬ 
der, not merely when the other cap is fixed to it, but 
ever afterwards when the machine is in actiun.n The 
hole being thus opened, the other cap may be fixed on 
in the same manner; a second hole however is not 
necessary. The cause of greasing the outside of the 
cap is, that any cement which flows over may not 
stick to it. 

By attending to the above description and obser¬ 
vations, an electrical machine may be made out of 
a common sample phial, capable of giving sparks, 
charging a Ix^yden jar, and perfomiing most of the 
simple electrical experiments. 

Eleciricai Cement. —Pot togetlier in a pipkin 
over the Are, 2 lbs. of yellow rosin, 4 ounces of 
bees' wax, and a quarter uf a pint of linseed oil; to 
which add when melted about half a pound of red 
ochre; stir them together and they will be fit for 
use when wanted; the cement must never be heated 
so much as to be frothy. 

To work the Machine. —Warm the whole well 
before tiie Are, and cleanse it from all dani^ and 
dust. Take off the cushion, scrape away all ^rt, 
spread evenly upon it some fresh amalgam (a receipt 
for which see page 44), put it back in its proper 
place, and fasten to the screw which connects it 
with its upright a broH chain, the other end of which 
reaches tp the table or floor, or the walls of the 
apartment. Upon now turning the handle, streams 



MAGAZINE OF SCIENCE. 


131 


of 4 aid will be seen to issue from the cushion, and 
passing under the silk, to II 7 off at its edges. To 
collect the fluid, place the conductor with its points 
about a quarter of an inch from the edge of the silk, 
which wffl so readily attract the fluid from the cylin¬ 
der, that sparks proportionate to the extent of the 
glass surface mbbed may be taken from it, being 
very careful however that the glass stand of the con¬ 
duct A- be perfectly dry. The pressure of the cushion 
against the cylinder is to be regulated by the screw 
on the stand at bottom. 

Note .—If dbe machine be small, it will require 
frequent warming; the power of a machine is gene¬ 
rally increased by rubbing the cylinder for a minute 
or ^0 with a skghtly greased rag, or by putting one 
hand upon the cushion. 

Tlie rationale of the action going fln, is this:—the 
fluid passes from the earth through means of the 
floor, walls &c., to the chain suspended from the 
cushion, here friction, which is the cause of the dis¬ 
turbance, takes place. The disturbed fluid passes 
to the glass cylinder, and is confined from escape 
by the silk flap ; that ceasing, the fltiid would fly to 
any thing around, particularly to a pointed %ody, or 
a lighted candle, but this is prevented fay the superior 
attraction for it from the nearer Ad of the prime 
conductor put to receive it. Thus it will be at ogee 
seen that an electrical machine resembles a pump; 
the earth may be likened to a well of water; the 
chain to the lower pipe of a pnmp; the cushion is 
the sucker; the silk the nozzle, and the prime con¬ 
ductor is like a pail to hold the fluid. 

INSECTS. 

(Returned from page 120.J 

SETTING AND PRESERVING. 

Collectors ore generally sati&fied if they can obtain 
the insect in its last, or fly state ; but as a few in- 
afflictions fur the preservation of the egg, caterpillar 
and chrysalhi, may induce some future naturalist to 
enriirh their cabinets with such s|wcimcns, in addition 
to the insect itself, we have selected a few particulars 
fur their purpose. 

The eggs of most msects retain their form and 
color well, if preserved in the cabinet; but those 
whicn do not promise fairly may be prepan'd after 
the method practised by Swammerdam. He used 
to pierce the eggs with a very fine neeille, and press 
all the contained juices through the a]>erture; then 
inflated them until they regained their proper form 
by means of a small glass tube, and lastly filled them 
with oil of spike, in which some resin had been dis¬ 
solved. 

The Caterpillar .—^Tbe preservation of insects in 
this state is not only one of the most curious, but 
useful discoveries that have been made in this depart¬ 
ment of science. They may be preserved by being 
plunged in phials fill^ wi^ well rectified spirits of 
wine. This method should ever be prefered by 
those who collect in a distant country, if their sub¬ 
jects are not likely to be injured by such a process; 
the most delicate caterpillars will retain their exact 
size, but the spirits will generally extract the color, 
and from those especially which have very tender skins. 

But the manner in which Swammerdam preserved 
his caterpillars, completely obviates this d^ect, and 
if carefully managed, it not only preserves the exact 
rize, but generally retains the colors as perfectly as 
in the living creature. , 

He used to make a small incision or puncture in 
the tail, and having very gently, and'with much 
patience, pressed out all the contained humours, in¬ 


jected wax in them: so as to |lve them all the appear¬ 
ance of healthy living insects. In this manner he 
has preserved many very small specimens. There 
is another method which is more generally known to 
collectors. It consists in taking out all the inside 
of the caterpillar, and inflating the skin by means of 
a glass tube. 

The entrails, with whatever of the fleshy aubstonce 
can conveniently, is draam through the anus by 
means of fine wire, curved at the end; when the 
inside is emptied, the glass tube is inserted into tHe 
opening, through which the operator continues to 
blow, while he turns the skin round slowly at the 
and over a charcoal fire; this hardens the sH" 
equally, and dries up all the moisture within. A 
pin is then put through it to fix it ig a standing 
position ; if the skin is tender it may be filled with 
white paper or cotton. 

But this is a most cruel operation on the little 
victim, and such as must shock the feelings of the 
humane soul. If, therefore, any other method '•j" 
be intre^uced, which will effect the purpose in a 
short time, the practice should be exploded ms 
wanton barbarity. 

Various attempts have been made, and among 
these some have tried to drown the caterpillar; but 
you will never be able to accomplish his death in 
this manner, unless it remains for a considerable 
time under water, and though it may appear dead, 
the principle of life will nut be destroyed. Mr. 
Bonnet, making experiments on the respiration of 
insects, had one caterpillar which lived eight days, 
with only two of its anterior spiracula in ^ air. 

The method we wish to recommend is to observe 
when the catiurpiUar is on the point of casting its 
lust skin—dnip it by the threads into scalding water, 
and quickly withdraw it; the creature will be Villed 
instautly; then put it into some distilled vin^ar 
mixed with spirits of wine, which will give a proper 
firmness to all the parts, and accelerate the separa¬ 
tion of the skin from the body; the flesh may be 
carefully extr.ieted. and the exuvia or skin be blown 
up by iiLi-uns A a glass tube while suspended over a 
charcoal fire, a> In forc described, 

Anoint it wi.h oil of spike in which some resin 
has bet n dissolved, unless it is a hairy caterpillar. 

Thr Pvpa or (hrgtalit .—When insects have 
quilted the ]mpn state, the case will require only to 
be put into the drawer or boxes with some camphor, 
but iliose which huvea the insects within, must be 
either dropja'd into scalding water, or inclosed in a 
small chip box, and exposed to the heat of a fire, 
which will shortly kill the insect within. 

A will be found, that if tlioae chrysalides which 
have the appearance of gold, are put into spirits of 
lAiie they wilt alnay.s retaiu that color ; but if the 
insect within is killed first, or if the fly has quitted 
it, such appearance is entirely lust. 

Coleopleront littecit, or Heetles .—The preserva¬ 
tion of this order of insects is attended writh very 
little difficulty. 

If you drop them into scalding wrater they die in 
an instant, but the moisture they imbibe can never 
be sufficiently exi aled to prevent mouldiiiess, after 
they have been a short time in the cabinet. 

llie best method ia to inclose them ui a small chiji 
box, and kill them by exposing the box to the heat 
of a fire; this treatnfeAt will rather absorb than 
add to superfluous juides of the insect, and 
greatly c-ontribute to its preservation. 

Those of the Meloe genus have soft tender Imdies 
! which shrivel after dea^; to preserve tht'se, make 
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aa incision at the exti^nitj of the abdomen, probe 
out the entrails, and fill the cavity with fine tow. 

Several foreign species of cassida, and many other 
Ofleopterov* insects, are beautifully variegated with 
a golden color that dies with the creature; if you 
plunge them into well rectified spirits of wine, when 
alive, they soon expire and retain their golden appear* 
anee; but if taken out and dried, that brilliance will 
be irretrievably lost. 

The Chinese seldom take care to display the parts 
of their insects after the European manner—those 
we receive from China are stuck on long needles; if 
beetles, often throngh onfi elytra, so that the mem* 
hranaceous wings are entirely concealed. • 

If the insects require only a little relaxation to 
extend the parts, use a camel’a-hair pencil, moist¬ 
ened with spftits of wine; but if this should prove 
insufficient, fix them on a piece of cork, and float 
them in an earthen pan, half filled with water; it ia 
better to cover the pan with a damp cloth, and the 
insect# will be so limber, after a few hours, that they 
may be re-set in any position. 

Large beetles are usually atnek through ofle of the 
shells: but smaller insects are better if displayed on 
a small piece of card, being fixed with strong gum, 
or they may be pierced through the head, see fig. C 
and D. 

C A B D 



Insects of the Hemiptera order, as eimteer, &c., 
may be treated in the same manner. 

It ia usual to put two specimens of each species 
of the butterfly kiud into the cabinet, one to display 
the upper, and the other the under side; for the 
under side is much more beautiful in most species, 
and differs entirely in appearance from the upj^r aide. 

Sphinxes and moths are generally disposed m pairs 
to show the male and female, and as their under 
bides are seldom very beautiful, only tlieir upper 
sides are shown. 

Except a few species, moths constantly conceal 
their under wings when at rest; but collectors sacri¬ 
fice the propriety of their remaining in a natural 
position, in order to display the under wings. It is 
advisable to have one of every kind in a natural pos¬ 
ture. as that will often essentially assist to detenuine 
the family of the insect. 

Provide a quantity of card braces, made in the 
same form aa that represented in the following 
figure A, and a board of a convenient size, covered 
with soft cork; it must be perfectly even on the sur¬ 
face, and papered; this is termed the setting board. 
For small moths it is only necessary to put the pin 
throi^h the thorax, and they die in a very short 
time: but for laiger kinds the pin should be dipped 
in strmig aquafortis before it is put through the 
insect. 

It is very difficult to kill the largest kinds of 
moths and sphinxes. Select a large pin (compara¬ 
tively for the size of the insect) and dip it into aqua¬ 
fortis as before, but immeilUstely the pin is 
forced through the thoisx withdraw it, and put a 
drop of aquidortu into the wound i should this prove 
insufficient to kill it, put the pdnt of the pin through 
s card, and hold it in the flame of a candle until it 


becomes red hot; this will kill the insect unmediatBly, 
and the card w^ protect it from being injtir^ 
by the flame. 

The moth ia then to be flzed on the setting 
board, and the braces are to be applied in the manner 
shown in the fig. B. Hie wings are to be carefully 
displayed by means of a large pin, and the braces 
.put close down to prevent the return to the natural 
position. All insects moat be set while they remain 
limber for if the parts stiflen they are apt to snap 
—they may be relaxed by Hosting them in s. pan of 
water. 

Insects should remain beneath the braces on the 
setting board until all the aqueous moisture be 
evaporated, or the wings will start from their po¬ 
sition, and the bodies turn black, or mouldy; they 
should be placed in a dry situation, and be covered 
with gauze, for the admission of air, for the space 
of s month at least before they are put into the 
cabinet. 

It ia proper in this place to caution the young 
beginner not to attempt to kill the insects by fumi¬ 
gations of siiiphnr, Sec., a practiee too fmqiient 
with persons of this description, for should he by 
this means deprive the creature of its life, he will 
also deprive it eff its beauty; it is even doubtful 
whether many mny not survive the operation. 

M. Lyouet placed several of the large musk beetles, 
probably the Cerambyx mwhaiui, under a glass 
where he had been burning sulphur, and which ho 
kept burning while they were there; and though 
the vapour was so thick that he could not discern 
them, and that he kept them therein more than half 
an hour, they did not seem in the least incommoded. 

Some moths are very liable to change color when 
placed in the cabinet, and particularly those which 
collectors term fnll-bodied. An oily matter is com¬ 
mon to all insects, but those are charged with a 
snperabimdance. It appears at first in spots on 
body, but generally pervades every ])art; in some it 
will even descend into the wings, and then an oblit¬ 
eration of all the tender marks and beautiful speck- 
lings ia the least that may be expected, if a total 
changes of its colors, to au uniform dirty brown, does 
not ensue. Hence it is that many of the Linnean 
descriptions of insects up|icar defective to aucii aa 
breed them; we not unfrequcntly read, body black, 
though we know that part of the insect is white in 
every specimen that is not greasy ; the body of the 
satin moth is perfectly white when fine, but after it 
lias been killed some time it becomes black in parts; 
the body of the bumet sphinx is of a very brilliant 
blue color, with yellow bands on every annulation, 
when alive, but changes to a velvety black soon after 
the insect dies ; the same is observed on the body of 
the currant sphinx—and every part of the hornet 
sphinx changes to a jet black, after being some time 
in the cabinet; although when alive it is a very 
bright yellow, with a band of purple. Hence also 
it is that some specimens of very common insects 
are valuable, by having preserved their proper eolors 
uninjured. 

Various methods have been tried to extract the 
grease from moths, but a preventive should always 
be preferred. If the grease has not spread into the 
wings, the insect may sometimes be cured, but it 
will be very difficult, if not impossible, to eradicate 
the grease which has settled in patches on the wings. 

Large moths are to be opened in a strait line 
aldng the under side of the b<^y, the entrails, Sue., 
taken out, «nd the cavity filled with fine tow or 
cotton. This should be performed soon after the 
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insect is The most delicate specimene may 

be preserved entire by this means; we have some 
very valuable sphinxes, moths, &c., which were 
collected by an intellif^nt person in North America s 
they retain their colors to the utmost degree of per> 
fcction, and liave only been prevent^ changing 
black by this simple preparation. 

The method wUch is most successful for recover¬ 
ing tlu: original appearance after the insect has be¬ 
come greasy, is to powder some fine dry chalk on a 
piece of heated iron; cover the chalk wi& a very fine 
linen cloth, ai^ thereto apply the under part of the 
body of the insect: the heat of the iron dissolves 
the grease, while the chalk absorbs it, and the linen 
cloth prevents chalk from clotting to the insect, 
lliis process may be repeated sevei^ times if the 
grease is not entirely eradicated by the first attempt 
Always observing to exactly attempente the heat of 
the iron. 

They may be baked in a slack oven with tlie chalk 
placed to absorb the grease, without any considerable 
injury to the colors. 

Some collectors open the bodies of large moths, 
take out the entrails, and fill the cavity ^th fine 
dry powdered chalk. 

(Conlinuetl on payt 1*71 


OIL ON WATER. 

Thbbe is reason to believe that when oil is poured 
upon water, the two surfaces do not touch each 
other, but that the oil is suspended over the water 
by their mutual ru)iuIsion. This seems to be ren¬ 
dered probable by the following experiment; if one 
dro]> of oil be dropped on a basin of water, it wUl 
immediately ditTusc itself over the whole, for there 
being no friction between the two iturfaces, there 
is nothing to prevent its spreading itself by the gra- 
vit'y of the upper part of it, except its own tenacity, 
into a pellicle of the greatest tenuity. But if a 
second drop of oil be put upon the former, it does 
not spread itself, but reiniuus in the form of a drop, 
as the other already oticupied the whole surface of 
the basin, uiiil lliere is friction in oil passing over 
oil, tljough none in oil passing over water. 

Hence when oil is ditfased on the surface of 
water gentle breezes have no influence in raising 
waves upon it; for a small quantity of oil will 
(H>ver a very great surface of water, rmd tlie wind 
blowing njion this carries it grarlually forwards; 
and there being no friction between the two sur¬ 
faces the water is not affected. On which account 
oil has no effect in stilling the agitation of the 
water after the wind ceases, as was found by the 
experiments of Dr. Franklin. 

This circumstance, brought into notice by Dr. 
Franklin, had been mentioned by Pliny, and is said 
to be in use by the divers for pearls, who in windy 
weather take down with them a little oil in their 
months, which they occasionally give ont when the 
inequality of the supernatant waves prevents them 
seeing sufficiently distinctly for their purpose. 

ITie wonderful tenuity with which oil can be 
spread upon water is evinced by a few drops pro¬ 
jected from a bridge, where the eye is properly 
placed over it, passing through all the prismatic 
colors as it diffuses itself; and also from another 
curious experiment of Dr. Franklin’s. He cat a 
piece of cork to about the size of a letter wafer, 
leaving a point standing off like a tang^t at one 
edge of the circle. This piece of cork was then 


dipped in oil, and thrown into a large pond of 
water, and as the oil flowed off at the point, the 
cork-wafer continued to revolve in a contrary direc¬ 
tion for several minutes; the oil flowing off all that 
time at the pointed tangent in colored streams. In 
a small pond of water this experim^t does not so 
well succeed, as the circulation of toe cork stops as 
soon as the water becomes covered with the peUicla 
of oil. 


MICROSCOPES. 

Sin D. Bbbwstxii remarks in his treatise on the 
Microscope in the “ Encyclopedia Britannica," 
that ** every department of nature is full of objects, 
from the examination of which the most important 
discoveries may be expected; hot though the zealous 
observer can never be at a loss for subjects of re¬ 
search, it is desirable to know what has been done 
by our predecessors, and what trains of inquiry ate 
moat likely to prove of general interest, '^ere are 
aubjeets of mieroacopic investigation which are closely 
connected with the most interesting parts of philo¬ 
sophy ; iftid even geology itself, conversant with the 
grandest subjecta of research, has retwntly been 
illustrated by the aid of the microscope.” 

With how much force the learned Professor might 
have applied his observation to entomology, to botany, 
and t<^ chemistry. The microscope indeed is now 
become of the utmost necessity to the natural philo¬ 
sopher, and so general in use, that there are but few 
persons of libei^ education who do not, partially at 
least, understand and practice with this valuable in¬ 
strument. This being so evidently the case, we can¬ 
not doubt but that some jiractical remarks on micro¬ 
scopes in general, and instructions on the mounting 
and selecting microscopic objects, will tend to the 
furtherance of their pursuits in this delightful and 
interesting investigation. Those who have no micro¬ 
scope may produce one that is both powerful and 
cheap by either of the following methods:— 

To makt a Stanhopt Lma.—K Stanhope lens 
consists merely of a piece of glass-rod, about a 
quarter of a inch thick, and three-eighths long, 
rounded *at both ends. In consequence of this 
rounding of the cuds, it becomes a very thick con¬ 
vex lens, and whatever is put close to one*end is seen 
much magnified when the eye is placed at the 
other. Thus, if one end is suffered to touch the 
•kin of the face it will be covered with minute 
drops of moisture, imperceptible to the naked eye, 
but appearing large and very conspicuous when 
seen through the lens. Hie lens is usually fixed to 
a handle for the convenience of using it. It may 
be laade as follows : Procure a piece of glass tube, 
of the size above meutiuned, and grind the ends of 
itipretty accurately round on a common grindstone. 

done, fasten a solid hard wooden chuck upon 
the maudril of a lathe, (a brass or iron chuck is 
better,) and turn in the centre of the face of the 
chnek a semi-circular hole of proper size, just to 
admit the end of the tube—put a little fine sand, or 
emery powder, into this hole—pat the lathe in mo¬ 
tion, when, upon holding the glass tube steadily 
against the sand, the end of it will be ground to a 
true semi-circnlar siu-face, which requires afterwards 
to be polished by another similar chuck with patty 
powder, instead of sand; and thus, for about a 
farthing, a perfect an^ valuable instrument may 
be obtained. « 

7b make Spherical Ijeeuee. —Procure a piece of 
thin platinum wire, and twist it once round a pin’s 
point, so as to form a minute ring with a hudlo 
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to it. Break up a piece of flint glriits into fragments, 
about the size of the seeds of mustard, or a little 
larger—place one of these pieces on the ring of wire, 
and hold it in the point of the flame of a candle, or 
gas-light, when the glass will melt, and assume a 
complete lens-like, or globular, form—let it cool 
gradually, and (ceep it for mounting i others may be 
roade iiiimediatply in the same manner, and if the 
operation be carefully conducted not one in twenty 
lenses will be imperfect. It may be Remarked, 
that the smaller the drop the more globular it will 
remain, and consequently the higher will be the power 
of its magnifying properties. These lenses are 
not to be despised because of simple conatructipn 
—on the contrary, few equal tflem in discerning 
power, the most delicate test objects may generally 
be very clearly discerned with much mure distinct¬ 
ness indeed then by the commoner kinds of micros- 
bcopes, as sold at the opticians. Their magnifying 
power, too, is very considerable, varying from 
30 to 20U times linear measure, or, as these things 
are popularly understood, they will magnify objects 
from 9(HI to 40,000 times. ‘ 

The easiest methods of mounting, or fitting-np for 
use, minute lenses, is to put one ^tween two pieces 
of brass, having coresponding holes cut in them of 
such a size as to hold tlie edge of the lens, nr 
they may be fixed to a single bit of brass by s little 
gum. 

Watfr Lennet .—Make a hole, about the size for 
a large pin to pass through, in a piece of thin brass 
—take up a minute drop of water with a pin's point, 
and place it on the hole, when it will assume a glo¬ 
bular form, and be capable of showing with conside¬ 
rable distinctness microscopicobjectsplacedbcneatb. 
This, besides being of such a temporary character, 
is subject to irreg^rities arising from the difficulty 
of bolding it with the requisite steadiness, — the 
trembling occasioned by the breath, or accident,— 
by draughts of wind,—want of perfect sjihericity of 
the hole, Sec. 

FamisA Lenses.— Sir D. Brewster long ago con- 
stracted fluid lenses in a ditfcreiit' and^superior 
manner. He placed minute diops of very pure 
turpentine varnish, and other viscid fluids, on 
plates of thin and parallel glass. By this means 
he formed plano-convex lenses of any focal length; 
and, by dropping tHe varnish on both sides, he 
formed double-convex lenses, with their convexities, 
in any required proportions. By freeing Uie glass 
carefully from all grease, with a solution of soda, 
the margin of the lensea was beautifully circular, 
and the only effect of gravity, which diniinislied 
with the viscidity of the fluid, and n ith the smallness 
of the drop, is to elongate the lower lens, and 
flatten the upper one. These lenses were found 'to 
answer well as the object glasses of compound micro¬ 
scopes. 

Natural Leiuet .—The crystalline lenses of min¬ 
nows and small fishes may taken out of the eye 
in a state of aueb perfection, that, when used as 
si^le microscopes, they give a very perfect image of 
minute objects. In suen lenses, which have an 
increased density towards their centre, the spherical 
aberration is almost wholly corrected. Great oue, 
however, must be taken to make the axis of the 
lens the axis of '/ision, to prevent its form from being 
Iqjored by pressure against (the aperture which holds 
it. The best way is (o make a ring at the end of a 
piece of wire, having its diameter a little greater than 
that of the lens. A ring of viscid fluid, (gum water 


for example,) is then made to line the ring of wire 
and the leits is sus| ended in the ring of fluid, bume 
of the fluid encroaching upon its anterior or posterior 
surface. 

COLORED CLOUDS. 

Thr rays from the rising and setting sun arc re¬ 
fracted by our spherical atmosphere ,* hence the most 
refrangible rays, as the violet, indigo, and blue, are 
reflect^ in greater quantities from the morping and 
evening skies; and the least refrangible ones, as red 
and orange, are last seen about the setting sun. Hence 
Mr. Beguelin observed, that the shadow of his finger 
on his pocket book was much bluer, in the morning 
and evening, when the shadow was abouc eight times 
as long as the body from which it was projected. Mr. 
Melville obwrves, that the blue rays being more re¬ 
frangible are bent down in the evenings by our atmo¬ 
sphere, while the red and orange, being less refrangi¬ 
ble, continue to pass on, and tinge the morning aiul 
evening clouds with their colors. —/S’ee PriesUei/’s 
Niainrtf q/* TJghi end Pnlnm, p. 4-tO. 

But as the particles of air, like those of water, are 
themselves blue, a blue shadow may be seen at all 
times of the day, though much more beautifully in 
the mornings and evenings, or by menus of a candle 
iit the middle of the day. For if a sluulnw on a piece 
of white paper is produced by placing your finger 
between the paper and a candle in the day-Iiglit, tiie 
shadow will appear very blue; the yellow light of 
the candle upon the ether parts of the paper appa¬ 
rently deepens the blue by its contrast, these colors 
being opjiosite to each other. 

There is a bright spot seen on the comer of the 
eye, when we face a window, which is much attended 
to by portrait paintcre; this is the light reflected 
from the spherical surface of the polished cornea, 
and bnnight to a focus; if the observer is ]>l>^ed 
in this focus, he sees the image of the window; if 
he is placed before or behind the focus, he only sees 
a luminous spot, which is more luminous and of 
less extent, the nearer he apjvroehes to the focus. 
Tlie luminous appeamiu'e of the eyes of aniiiiHls in 
the dusky comers of a room, or in holes in the 
earth, may arise in some instimees from (he same 
principle ; viz. the reflection of the light from the 
spherical cornea; whi<‘h will he colored red or blue, 
in some degree, by the nioming, eveiiiiig, or meridian 
light, or by the objects from which that light is 
previously reflected. In the caveni at Colebrook 
Dale, where tlie mineral tar exndc.i, the eyes of the 
horse, which was drawing a rart from within towards 
the mouth of it appeared like two balls of phosphorus, 
when he was above 100 feet otf, and for a long time 
before any other part of the animal was visible. In 
this cose the luminous appearance is supposed to 
have been owing to the light, which had entered tlie 
eye, being reflected from the buck surface of the 
vitreous humour, and thence emerging again in 
parallel rays from the animal’s eye, as it does 
from the back surface of the drojis of the rainbow, 
and from the water-drops which lie. perhaps with¬ 
out cootact, on cabbage-leaves, and have the brilliancy 
of quicksilver. This accounts for this luminnus 
appearance being best seen in those animals which 
have large apertures in their iris, as i}i cats and 
*od is the only part visible in obscure places, 
because this is a better reflecting surface than any 
other part of the animal. If any of these emergent 
rays from ^he animal’s eye can Iw supposed to ^vs 
be^ reflected from the choroid coat through (he 
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semitransparent retina, this would account for Uie 
colored glare of the eyes of dogs or cats, and rabbits, 
hi dark corners. 


TEMPERATURE. 

^ DEPiNiTB degree of sensible heat, as measured by 
the thermonaetcr. Thus we say a high temperature, 
and a Tote temperature, to denote a manifest inten¬ 
sity of heat or cold. According to Biot, tempera¬ 
tures are%t the different energies of caloric in differ¬ 
ent circumstaiftes. Different parts of the earth’s 
surface are exposed, as is well known, to different 
drgret^s of heat, depending upon the latitude and 
local circumstandba. In Egypt it never freeses, and 
in some parts of Siberia it never thaw^ In the for¬ 
mer country, Uie average state of the tnermoineterls 
about 72”. 

Thu annual variation of heat M inconsiderable 
between the tropii*s. and becomes greater and greater 
as we approach the poles. This arises from the 
combination of two causes, namely, the greater or 
less (lirecliicss of the sun’s ruys, and the duration of 
their action, or the length of time from sunrise 
to sunset. 'Tlicse two cuukcs act ^gether in the 
same place: that is, the rays of the sun are most 
direct when the days are longest, or at the solstica. 

* But while, (the sea-son being tlie same,) the rays 
become more and more oblique, and consequenUy 
more feeble as we increase our latitude, the days 
become longer, and the latter very nearly makes up 
fur the deficiency of the former, so that the gre-atest 
beat in all latitudes is nearly the same. On the 
other liand, the two causes of cold conspire. At 
the siiiiic time that the rays of tlic sun fall more 
obliquely, as wc increase our latitude, the days 
become shorter and shorter at the cold season; 
aiitl according the diffen-nt purallels are exposed to 
vet^ unequal degrei>s of cold : while tropicjil regions 
eNhihit a variation of only a few degrees, the higheat 
habitable latitudes undergo a change amounting 
to 140”. Both heat and cold continue to increase 
long after the eniihes produinng them have passed 
their maximum state. Thus the grentest cold is 
ordin^ly about the last of January, and the 
greatest heat about the last of July. The sun is 
generally considered the only original source of 
heat. Its rays are scut to the earth jii.st as the 
rays of a common tire are thrown upon a body 
placed before it; and, after being heated to a cer¬ 
tain extent, the quantity lost by radiation equals 
the quantity received, and the mean temperature 
remains the same, subject only to certain lluutua- 
tions depending upon the season and other tcini>o- 
rary and local causes. According to this view of 
the subject, tlie heat that belongs to the interior of 
the earth has found its way there from the surface, 
and is derived from the same general source, the 
sun; and in support of this position is urged the 
well-known fact, that, below eighty or one hundred 
feet, the constant temjicrature, with only a few 
exceptions, is foimd to be the mean of that at the 
surface in all paits of the earth. But how are we 
to explain the remarkable cases in which the heat 
has been found to increase, instead of decreasing, 
as we descend ? We are told that in the instance of 
mines, so often quoted to prove on independent 
central fire, the extraordinary heat, apparently in¬ 
creasing as wc descend, may be satisfactorily ac¬ 
counted fur in a simpler way :—1. It may be partly 
received from the persons employed in wArkiug the 
uuues. 2. The lights that are required in these 


dark regions afford another source of beat. 3. But 
the chi^ cause is supposed to be the condensation 
of the air, which is well known to produce a high 
degree of beat. The condensation, moreover, 
becoming greater and greater according to the 
depth, the heat ought, on this accodht, to increase 
as we descend ; and as a constant supply of fresh 
air from above is requirrd to maintain ^e lights, 
as well as for the purposes of respiration, at the 
rate of about a gallon a minute fur each common- 
sized light and each workman, it is not surprising, 
that the temperature of dec]i mines should be 
found to exceed that of the surfacu in the same 
latitude. This explanation of tlie phenomenon 
seems to derive confirmation from the circumstance 
that the high temperature observed is sa^ to belong 
only to tliose mines that sre actually worked, and 
that it ceases when they are abandoned. If we 
except these cases, and that of volcanoes and hot 
springs, the temperature of the interior of the 
eartli seems to be the mean uf that at the surface ; 


and henc(^ it is inferred that it is derived from the 
same source. The diurnal variation of heat, so 
considerable at the surface, is not to be perceived 
at the depth of a few feet, although here tliere is a 
gradual change that becomes sensible at intervals of 
a month. At the depth of thirty or forty feet, the 
fluctuation is still less, and takes place more slowly. 
Yet at this distance from the surface tliere is a small 
annual variation; and the time of midsummer, or 
greatest beat, is ordinarily about the last of October, 
and that of midwinter, or greatest cold, is about 
the last of April. Tliese times, however, are liable 
to vary a mouth or more, according as the power of 
the emlh to condnet heat is increased by unusual 
moisture or diminished by dryness. But at the 
depth of eighty or a hundred feet, the most sensi¬ 
ble thermometer will hardly exhibit any change 
throughout the year. So, on the other hand, if we 
ascend above the earth’s surface, we approach 
more and more to a region of uniform temperature, 
but of a temperature much below the former. 
The tops^f very high mountains are well known to 
be covered with perpetual snow, even in the tropical 
climates. The same, or rather a still greater d^ree 
of cold, is found to prevail at the same height, when 
we make the ascent by means of a balloon. Tlie 
tops of high mountains ore cold, therefore, because 
they are iu a coUl region, and consequently swept 
by currents of cold air. But what makes the air 
cold at this height ? It is comparatively cold, partly 
because it is removed far from the surface of the 
eart^ where the heat is developed, but principally 
because it is rarefied, and the heat it contains is 
disused over a larger space. Take a portion of air 
near the surface of the earth, and at the tempera¬ 
ture of 79*’ of Fahrenheit, for instance, and remove 
it to tlie height of about three and a half miles, and 
it will expand, on account of the diminished pres¬ 
sure, to double the bulk, and the temperature will 
be reduced about 50°. It will accordingly be below 
the freezing point of water. This height varies in 
different latitudes and at different seasons. It in¬ 
creases as we approach the equator, and diminishi's 
as we go towards the poles. It is higher, also, at 
any given place, in summer than in winter. It is 
moreover, higher when the surface of the ground 
below is elevated, like the table land of Mexico. At 
a mean the cold increases at tRe rate of about 1” for 
every 300 feet of elevation. In additiou to the above 
it ought to be mentioned, that the tops of mountains 
part with the heat they receive from the sun tpura 
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KftdUj on account of the radiation taking place 
nore freely in a rarer medium, and where there are 
few objects to send the rays back again. 

ContiiiMd on vape 142.) 


MISCELLANIES. 

Origin qf the BaV» Wing Gae Bamer.—This 
excellent method of producing a large light with a 
small expenditure of gas, was discovered by acci> 
dent, and shows the trivial circumstances from 
which the greatest improvements often arise. A 
brass-founder, who wished to exhibit to a fiiend the 
production of gas on a small scale, when it tifst 
came into use, had at hand only a burner, whose 
hole had accidently been stopped up; and not 
having any instrument at the time to unstop it, he 
in haste took bold of a saw which lay by him, and 
made a cross cut through the hole. When this was 
tried, he found to his great joy, that it produced 
the most brilliant effect; and being a collector of 
•nimalt, be instantly compared it to the .wing of a 
bat, which nama the burner has kept ever since. 
His fKends were anxious he should secure an inte¬ 
rest in it by a patent, but he generously gave it to 
the trade at large. 

TKe Sjpfder.—Of all the insect tribes which come 
beneath the bane of vulgar prejudice, this is as- 
■nredly most cnrious. First, the Barbery 
•pider, which is as big as a man’s thumb. This 
lingultf creature carries its children'in a bag like 
a gipsy. During their nonage the young folks 
reside there altogether, coming out occasionally for 
reereatioD. In requital for this kindness on the 
part of their nurse, the young spiders, when they 
are full grown, become mortal foes to the parent, 
attack her with violence, and if they are conque¬ 
rors diipoee of the body as a fit subject for their 
next meal. Then there is the American spider, 
covered all over with hair, which is so large as to be 
able to destroy small birds, and afterwards devour 
them; and also the common spider, whose body 
looks like a couple of peninsulas with a IHUe isth¬ 
mus (itn back) betweeu. 

JiemooiU qf Great Weighti. —Is it not ridiculous 
that, in spite of our knowledge of the mechanical 
powers, nations in a semi-barbarous state should 
perform with ease and alacrity what our engineers 
fail to do ? The famoua gnn Malik-e-meidan, or 
Lord of the Field, at Beijapoor, 14 feet 9 inches 
in length, vrith a bore of the diameter of 2 feet 
5 inches, and 14 inches thickness of metal, was 
originally cast at Ahmednuggor, 150 miles ^rom 
where it now lies, on one of the bastions of the^wall 
of Biijapoor, yet the project of transporUng it to 
FngUnd wu, on account of its site aod weight, 
given np in despair, as was also the case with the 
great gnn at Agra, which has lately been blown to 
pieces. A large party of sulors and laborers were 
employed for a fortnight at Rangoon, in Birma, in 
transporting the large beH attached to the famous 
temple, a distance of a few yards to the river, in 
the middle of which they managed to deposit it, 
instead of in a brig as was intended. Despairing 
of sneeess it was delivered over to the Birroese, 
who, in the course of three dags, raised it from the 
bed of tbe river to its former situation in the temple. 

Meiible Ink pr^ared*from Voiuidttim.—The 
following acoonnt is^ given by Berxelius, of a new 
and alomt indeUble Ink, applicable to all common 


purposes, which he has prepared from the recently 
discovered metal, vanadium. The vanadatea of 
ammonia, that is the combinations of the acid, 
formed by this metal with oxygen, united to the 
alkali ammonia, when mixed with infosion of galls, 
form a black liquid, which is the best writing ink 
that can be used. Tbe quantity of salt necessary 
for a perfoctly bldbk ink is so small, that it will 
be not worth considering, when vanadium it more 
generally known. The writing obtained with this 
ink is perfectly black. Acids render it blqo, but do 
not obliterate it like common wri,ting ink; the 
alkalies when sufficiently dilated not to act upon the 
paper, do not diasolve it, and chlorine, which de¬ 
stroys the black color, does not. however, efface the 
writing, even when water is afterwards suffered to 
run over it. $n a word, if this ink is not perfectly 
indelible, it strongly resists reagents, which in¬ 
stantly cause common ink to disappear; added to 
which, it is blacker and flows better, because it con¬ 
sists of a solution, and not of a precipitate sus¬ 
pended in a solution of gum. It reniains to be 
proved what the effects of time will be upon it. 

To remme a Hard Coating nr Cruet from Glaet 
and Porcelain VeeifeU.—~lt often happens that glass 
vessels, used asapots for flowers and other purpOM'S, 
receive an unsightly deposit or crust, hard to be 
riimoved by scouring or rubbing. The best method 
to take it off, is to wash it with a little dilute muria- 
tic acid. This acts upon it, and loosens it very 
speedily.—/oumaf dee Connaisefincet Uauellee. 

Scotch Method of Preeerving Egge.-^Vi\^ them, 
during one or two minutes in boiling water. The 
white of the egg then forms a kind of mrmhrancc, 
which envelopes the interior, and defends it from 
the air. This method is preferable to the vurnisb 
proposed by Reaumur. 

Subetitute for India Ink. —Boil in water, some 
parchment or pieces of fine gloves, until it is^e- 
duced to a paste. Apply to its surface whHe still 
warm, a porcelain dish which has been held over a 
smoking lamp: the lanqt-black which adheres to 
it, will become detached and mingle with tbe jiaste 
or gloe. Repeat the operation until the compo¬ 
sition has acquired the requisite color. It is not 
necessary to grind it. It flows as freely from tbe 
pencil as India ink, and has the same transparency. 

QUERIES. 

90._Wbat the cause of tlie rotaiy motion acquired by 
I watch glaia when placed on an inclined looking glasa. in 
ita progress to ttav twttom ? Antu>ered on page 

99. —'I'o what extent has carburetted hydrogen been com- 
preniod. has it ever yel been reduced to a solid or liquid, and 
if so, does it resume tbe aeriform slate, on the preteure being 
removed f Atuwered on page 312. 

100. —It there Say^int in the mandril of a lathe which 
remains stationary, while the mandril revolves f Aimpe.ed 
inpage 176. 

101 .—What ie tbe principle of tbe quicitsllver beats? 
Smwered on page 176. 

102.—What is tbe dilTerence between sheet and forkad 
Ightnlna, and the cause of that ditferenee? ^iiiMwrvdon 
pageVft. 

iOX—Is there any rale for geocnetrieallv triieeting any 
rectilineel ingle ? AnureredoniiageWin. 

104. —What sort of gum or glue do modellers In card board 
nse } Anitrered on jiage 160, 

105. —flow is hair sorted into lengths, and rleeneed ? 
Antie*red oit jnge 3.19. 

106. —What la tlie reason that a drop of glass heiog brokan 
at tbe nnaller end. flies into dust f jimneered on page 312. 

107. —Why may there not be invanM a perpeniaT moUea. 
and what Is the nearest approach to it yet known ! Jmwtrei 
on page 194. 

108. —Why is snow white? Antvereionpage¥fl ^ 




TURNING h tifile in a great variety of forms, and 

put in llintiou by difTcrent means ; they are called 
Thbrs U, prrluips, no noiitrivanrc with which cmtrt-lathe» where the work is snpported at both 

human ingenuity hua nidod the dexterity of the ends ; maniiril, Ayjmtffe, or chuck lathes, when tiie 

mechanic more entitled to our admiration than tiu* work is fixed at the projecting extremity of a spin- 

lathe: especially when we take into nceount all die. From dilTercnt methods of putting them in 

the improvements it has undergone, from ita aim- motion, they are r^lUHi/>o/e-liithes, and fMHtl-ieheet 

plest and most ancient form in the potbT’s wheel, lathes, or ^ooMatlies; for great works they are 

to that adaptation of varied and complex mechanism, turned by horses, and water-wheels, but morege- 

by which not merely circulor turning of the most nerally by steam-engines. Tlie lathes used by wood 

brautiful and accurate descripticn, but exquisite turners are usually made of wood in a simple form, 

figure-work, and complicated geometrical designs, amh are called AcrZ-lathes; the same kind will sene 

depending upon the eccentric and cycloidal move- for turning iron and brass: hut the best work in 

ments, are daily produced. o nKtol is always done In iron lathes, whicli are usually 

Tiie opi'ration of turning differs very essenthally made witll a triangular bar, and arc called icr-lathes. 
from most others, in the circumstance, that the Small ones, for the use of watch-makers, are de¬ 
matter operated upon is put in motion by the nominated tura-benche» ; but there is no essential 

machine, and is wrought by menns of edge tools, diatincUon between these and the centre lathes, 

presented to it, and held fast; whilst in most others except in regard to size, and that they are made in 

the work is fixed, and the tool put in motion. In metal instead of wood, and the workmanship bring 

ordinary turning, the work is made to revolve on a more accurate and better finished, 
stationary straight line as an nils, while an edge The Centre hathe is of all these machines the 
tool, set ready to the outside of the substance In a most simple. It consists of two upright blocks, 

circumvolution thereof, cuts off all tlie parts which or asthey are called puppeia, one of them moveable 

lie farthest from the axis, and makes the. outride of backwards and forwards, and both of them bearing 

that substance dloccntric with the axis. In this a screw, which passes through them horiaontally, 

case, any section of tlie work made at right angles and in a line with eatAi ot^er { these screws are 

to the work will be of a circular figure; but there pointed; and between the points the work to be 

are methods of turning ellipses and vapous other turned is fixed, while a circular motion is given to 

eurve<s« distinguished by the name of engine-taming, it hf a string passed once or twice round the work, 
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and fastened beUw to a treadle, the upiier end of it 
« 0 ing over a iiiitiey and having a weight attached, 
or else fiisteued to an cljistic pole, which dniws tlic 
■triiy? hack a^airi wlien it has l»cen forced down¬ 
wards hy the tieadle. Tliis lathe is now hut little 
used, as it is iv'»t applicable to the general purjioses 
of the turner, it being impossible to turn any deli, 
cate work, or that which is rc 4 uirud to be hollow, 
even to turn a disk by means of the centre lathe is 
difficult, if not impossible. 

The Foot Ijothet trt<A Mandril and Collar .—A 
lathe of this kind serves equally well for centre work 
end the more delicate and beautiful specimens of the 
«rt, whether of ivory, metal, or wood, and is that 
almost universally employed by the amateur, os 
well as the professed artisan. The introductory 
engraving, 'and following descripUon wluch n^fers 
to it, will show the simplest construction, and Wing 
made almost wholly of wood, the amateur will have 
but little difficulty in making a great part of it him* 
self, should it 1)e desirable. 

Hie bed of the lathe consists of two Wam-s or 
cheeks fixed parallel to c:u:li other, ami a 

fipace of about inch betweim them. The cheeks 
may be 3 feet long, 5 inches deep, and *2 inches 
thick, and made of yellow dcrtl, or still Ix'llcr of ojik. 
The bed of the lathe is supported by legs at the cml, 
prop«‘rIy framed together, so ns to bear tlie ^vheel, 
&C. afterwards 1o be tnentioned. 

A is the njaiidril, the most important part of the 
lathe,—it is usually fixed in a strong iron frame or 
t)ed, totally distinct from the wooden bed of the 
lathe itself, as is shown in Uic engraving. It con¬ 
sists of a spindle fixed in this iron frame, in a hori¬ 
zontal direction, made of iron, but lieuring a stt'cl 
point at one end, when; it is sup)iorted by the screw 
K, and furnished at the other <‘ii<l or nos«' of the 
mandril, as it is called, with a si-n u to which 
screw, the work is afterwards to la- atlaelu'd by 
means of chucks, Ac. Where it pJLsses the inner 
leg of the inm sujtporL it \xirks into a eorm'lly 
turned steel etdiar, thus the spindle is eapalile of 
motion readily around its hut in no other 

direction. To give it this motion the spindle i.s 
furnished with a wheel of thres* <ir itiOFC diffen’titly 
sized grooves, over one of which a n>pt: or catgut 
posses. This, which is called the lathe band, e-xt'uds 
over a fly wheel placed bcne^ith the Iwd, setui a.4 
coQDCctetl with the axis and cranks F. The fly¬ 
wheel, which must be of consiilcruble weight, U so 
much larger than the mandril wheel uImivc, as to 
cause the latter to revolve many times iluriitg one 
of its own nwolutions. Hic cranks arc connected 
by bent iron links to the treadle G. llie motion is 
ti)erefore communicated from the workman’s foot 
to the treadle G.; it jiasses through mean-s of the 
cranks to the axis and wheel F, and then onwards 
to the mandril, and supposing a piece of wood be 
fastened to the screw L, it will of course turn round 
with equal velocity to the mandril with which it is 
in unison. 

There are two other important parts of the foot 
lathe, the back puppet and the rest. The bad 
puppet is shown at 0. It consists of an iron or 
wooden support, enpabh; of moving liackwards and 
forwards in the groove betwa'it the two cheeks of 
the bed, and of btnng fcruwed down at any parti- 
cular part by tbe hand-scrc# J. In the upper port 
is a apindle of iron M, moved backward.s and for¬ 
wards by the screw N : its object is to support the 
ends of any long body which is to be turned. 


The Bjiindlc then which forms the axis, must b 0 
at the same licight above the bed as the nose of the 
mandril and ought to mn in a correct line with it, 
and Ih 5 so accurately fitU«l inti> its s<»cket an not to 
shake in the smallest degree in tlic after ojn’raiion. 



wilt Ik* .'Kvn that hy the<e simple movenumts the 
npjHT part may he fixed to any height, and in any 
piixilioii, hy means of tin* smaller serew in the 
MM'kut, while it moves (o tiu* reiiuisiU; di^tall(x* anil 
sitnation hy Ihe sen'w below. 

Vnic-tieal observations «m rhueks, tools, and inodz* 
of o|>et.itiiig nil! rt>rm the siilijeet <d* fiiLiii'e i'«>iiiai'ks, 
winch we are induei'd the more readtiy (n give, 
iHa-auM* there is no wt)rk on turning in tin* language, 
except one liy IhiM'tsoii, wliieli is upon one hraiieli 
only, anil intended rntheT to give an areoiint of a 
eliiiek (»f his invciitioii, th:m to explain the genertil 
jiriiieiplcs of the art. 


LUMINOUS ANIMALS AND INSECTS. 

Tiig remarkable projicrtyof emitting light during 
life, i.s only met with amongst animals of the four 
la.st classes of modern naturali»ts, viz. moiliisca, 
iust;ct8, worms, and zoojthytes. 

I'he mullusca and worms contain each but a single 
luminous species; tbs pholaa ilactylue in the one, 
and the nerri* nortwio.a in the other. 

Some species yield light in the eight following 
genera of insects; elata, lam})yri»,fnlgora, pauaue, 
ecolopendra, cancer, lynceue, and limulne. Tlie 
luminous species of the genera lampyrus and futgora, 
Euu more numerous than is generally supposed, if 
we may judge from the apjiearance of luminous 
organs to be seen in dri<‘d specimens. Amongst 
zoophytes we find that the genera medtua, bereOf 
and pennatula, contain species wliich afford light. 

The only animals whicli appear to possess or* 
gaiiization for tlic pmductiou of H^bt, are the lu- 
minuns sjiccics of lainpyruts, elator, fulgura, and 
|iausus. 

I'he L’ght of the lampyrtdes, (glow worms,) is 
known to pFocced from some of the IuaI rings of the 
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abdomen, which, when not iUominated, are of a 
pale yellow color. Upon the internal surface of 
these riD(^ there is spread a layer of a peculiar 
soft yellow substance, which has been compared 
to paste} hut by examination with a lens, it is found 
to be orji^ist^ like the common interatitial sub¬ 
stance of the insect's body, except that it is of a 
I elosur texture, and a paler yellow color. Tlie seg- 
lueats of the abdomen, behind which this particular 
substance is placed, arc thin and transparent, in 
order ^to expose the internal illumination. The 
number of l|pninous rings varies in different species 
of lampyris, and as it would seem at different periods 
in the same individual. 

Besides tUciuminous substances above described, 
tlicrc may be discuvefed in the common glow-worm, 
on the inner side of the last abdominal ring, two 
budivti, which to the naked eye appear more minute 
than the head of the smallest pin. They are lodged in 
two slight depressions, formed in the shell of tlie 
ring, which is .il. these points particularly transpa¬ 
rent. On examining these bodies under the micro- 
etfu|>c, it was observed that they were sues, containing 
a soft yellow substance, of a more close and homo- 
goiu'ous texture than that which lines the inner 
surface of the rings. Tlw membrane forming the 
sacs appi>nred to be of two layers, each of which is 
coinjioovd of n truiijmrunt silvery fibre, in the fuhne 
innuiier os the internal membrane of the respiratory 
tubes of insects, except tiiat in this case, the fibre 
passes in a spiral instead of a circular direction. 
Tills membrane, though so delicately constructed, 
is so ehistic us to preserve its form after the sac is 
nipturcd, and the contents discharged. The light 
tliat ])rocueils from the sacs is less under tlie control 
of the iiiM'L't tliuu that of the iumiiious substance 
spread on the rings; it is rarely if ever entirely 
extiiigiiisht'.tl in tlie si'asong th.at tlie glow-worm 
^ives light, e^en during the day; and when all the 
other rings are dark, tlirse sacs often shine brightly. 
The small sacs of luminous substances are not 
found in any species of lamjiyris, except the glow- 
M'orm of this country. Thunberg mentions that the 
lampyris japoiiicabus two vesicles on the tail, which 
ailbrd light. 

'i'l'C organs for the production of light in the 
genus eluler arc situated in the corocict; tliese 
likewise consist of a ]>eculiar yellow suhstance, 
placed behind trunspanait parts of the shell, which 
sutler the natural color of this suhstance to be seen 
tlirougli tliem in the day, and when illuminated give 
jiossogc to tlie light. The most luminous species of 
this genua are clater noctiluewt, elator ignitus, and 
claler phosphorea. 

On difsecting the organs of light in the ctater 
ncictilncus it was found tliat thfre is u soft yellow 
substance, of an oval figure, lodged in the concavity 
of the yellow 8|Mit8 of the corwlet, which parte 
are particularly tliin and transparent in this species. 
This substance is so remarkably close in its struc¬ 
ture, that at first view it appears like au inorganic 
muss, but with a lens it is readily )>erceived to be 
comiiosed of a great number of very minute lubes, or 
lobules, closely prcbsi^d togetlicr. Around these 
oval masses the interstitial substance of the corcriet 
is arranged in a radiant manner, and tlie portion of 
the shell tliat immediately cxivcrs the irradiab^d sub¬ 
stance, is in a obtain degree transparent, but less so 
tluiD that which lies over the oval masses; it is there¬ 
fore probable that tin* interstitial substamx: in tliis 
situation maybe endowed witli theprojier^of shining. 
A fasciculus of tlic muscles of the curcuct arises in 


the interior of the oval masses of the luminous 
substance, but not apparently vrith any design, os it 
contributes with the adjacent fasciculi to move the 
anterior feet. 

The light in the genus fulgora, (lantliom fly,) 
the Candelaria and luntemaria, has bera observed to 
issue from the remarkable proboscis on the fore part 
of the head. This part has always been described 
by authors as hollow or empty; and what is more 
extraordinary, that the cavity communicates freely 
witli the e.vternal air, by means of a chink or narrow 
aperture, placed on each side of the proboscis. 
This projection is covered internally by a membrane, 
between which and the homy part or shell, there 
appears to be interposed a pale reddish culor^ soft 
substance, that is arranged in the candelaria in 
broad lines or stripes; but it is so tftn, that its 
structure could not be distinctly examined, or aJiso 
lutety determined, whether, it should be considered 
as a substance intemled to furnish the light of tliese 
insects, or the pigmeut upon which the color of tlie 
proboscis depends. 

The gtobee of tlie aiitetinoB constitute the organs 
of light ui the pausus spherocerus. Dr. Afzelius, 
who discovered the luminous property in this spe¬ 
cies, cumjiarcs them to lanterns spreading phosphoric 
light. The rarity of the insect prevented the ex- 
aniingtion of its structure, but from the form and 
situation of its oi^ns of light, it is most probable 
they arc constructed like those of the fulgorse. 

U ]i:is been conjectured by Carradori and others, 
tliat the lampyrides were enabled to moderate or 
extinguish their light by retracing the luminous sub¬ 
stance under a membrane; but neither in them, nor 
any of the other luminous insects, has an apparatus 
of this sort been discovered. The substance fumirii- 
ing the light is uniformly applied to corresponding 
transparent parts of the shell of the insecA from 
whence it is not moved; indeed a membrane ii it 
did exist, would have but little effect in obscuring 
the light, and never could serve to extinguish it. 
The regulation of the kind and degree of the luminous 
appearance, does not depend upon any visUile 
mcchanJkm ; but, like the production of light itMilf, 
is accomplished by some inscrutable cliauge in the 
luminous mutter, which in some animals is a simple 
operation of oi^puiic life, and in others is subject-to 
the will. 

With the exception of the animals above mentioned 
the exhibition of light depend upon the presence 
of a fluid matter. 

In the phoios doctylus tlie luminous fluid is parti- 
cul-arly evident, and in vast ijuantity ; it is recorded 
byd*linythat this fluid is like liijuid phosphorus, 
and renders every object luminous with which k 
cames into contact, lieaumur also found that it was 
diffusible in water, or any fluid in which the Miimul 
might be immersed. 

The shining of the scolopendra electrica is accom¬ 
panied by the appearance of an effusion of aluminous 
fluid upuu tlic surface of the animal, more particu¬ 
larly about the head, which may be receiv^ upon 
tlie 4and, or other bodies brought into contact with 
the insi'ct at tlie moment, and these exhibit a phos¬ 
phoric light for a few seconds afterwards. This fluid 
however has never been discovered in the form of 
muUture, even upon the cleanest glass, although 
exomiiiud immediately with tlie most scrupulous 
attention by a lens; it ftiust dberefore be extremely 
attenuated. • The same appearance has bt»n observed 
during the illuminatiou of nerds nocitluca by Fou- 
gcruux and Boudaroy 
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Hie animal discovered by Rivillc shed a blue 
liquor, which illuminated the water for a distance of 
two or three lines. 

Spallonrani relates, that the medusa which he 
examined, communicated the property of shining to 
water, milk, and otlier fluids, on being rubbed or 
aqaeuxed ii) them. 

The luminous fluid is, in some instances, confined 
to particular parts of the body, and in others is dif¬ 
fused throughout the whole substance of the animal. 

In the scolopendra electrica, it appears to reside 
ftnmediately under the integnment. In the lyn- 
ecus discovered by lUvillc, it is contained in the 
ovary. £very part of the body of the medusce is 
furnished with this fluid, as there is no part but 
what has ^en seen illuiiiinated under dilforeiit 
circumstances; though S|iallaii 2 uni alhnns that it 
is only found in the large tcotacnla, the edges of 
the umbella, and the purse or ceiitralvinass; whieh 
he proved, Ite says, by detai;hing these parts sue- 
ccBsivcly, when they shone vividly, while the rest 
of the body neither gave light, or cominuhicated 
any luminous appearance to water. 

Spallanzani discovered a mucous luminous fluid 
in the pinmulc of the pcnnatula phosphorca. 

The phenomenon of animal light has been at¬ 
tempted to be explained in diiterent ways. Uy 
many persons it was formerly ascril»cd to a jwtre^ 
fuctive process; but since the modern theories of 
combustion became known, it has been geni’rally 
believed to depend npon an actual iiiflamination 
of the luminous substance, similar to the slitw c'Oin- 
buHtion of phosphorus. Others have accounted for 
the luminous effect, by supposing the nuitter of 
light to be accumulated, and rendered latent under 
particular circumstances, and aAcrwards evolved in 
a sensible form. 

Thempinion of the light of living animals being 
tbc consequence of putrefaction is evidently absurd 
and contradictory to all observations on the subject. 
It ha* been proved by the experiments of Dr. 
Hulme, an^ others, that even the luminous ap¬ 
pearance of dead animals arc exhibittjl only during 
the first sb^^ of the dissolution of the body, and 
that no light is omitted after putrefaction has really 
commenced. * 

Spallanzani, who was the most strenuous advocate 
for the pho.sphoresccnt nature of animal light, 
stated that the glow-worms shone more brilliantly 
when put into oxygen gas; that their light gradu¬ 
ally disappt'arcd in hydrogen or in azotic; gas, and 
was instantly extinguished in fixed air; that it was 
also lost by cold and revived by the application of a 
warm temperature. He conjectured that the lutai- 
noQs matter of these inKcts wa* composed of hy¬ 
drogen and carbonated hydrogen gas. * 

Forster relates, in the Lichtenbergh Magazine 
for 1783, that on putting a lampyri* splendilula 
into oxygen gas, it gave as much light a* four of the 
flame species in common air. 

Carradori has made some experiments upon the 
lucciole, (lampyris italics,) which led him to deny 
its phcHphoreseence. He found that the Imnhfcua 
part of the belly of the insect ahone in vacunm, 
in oil, in water, and different liquids, and under 
different circumstances, where it was excluded from 
all commanieation witit oxygen gas. He account* 
for the result of Porster’i ex^neriment, by suppoaing 
that the worm shone ‘^nore vividly, because it was 
more animated in oxygen gas than in common sir. 

Carradori adopts on this subject tiie doctrine of 
Bmghatelli, and ascribes the lominous appearance 


of animals to the condensation and extricatkm 
light in )>articulur organs, which had previously 
existed in combination with tlie substance'of their 
bodies. He supposes the light to he originally 
derived from the food, or in the atmospheric air 
taken into the bo<ly; in short, that certain animals 
have the peculiar property of gradually imbibing 
light from foreign b^ies, and of afterwords secreting 
it in a sensible form. 

Various experiments on tbe Inminons meduss 
were m.'ule at Heme Day, with the assistrnce o. 
George May, Esq., of Stroud House,- and in the 
presence of a large coinimny, capable of accurately 
distinguishing their results. Prom which it appears, 
that so far from the luminous aubstarce being of a 
phosphorescent nature, it aoinetimes shows the 
strongest and iflost constant light wh(;n excluded 
from oxygen gas, that it in no circumstanc*^ under¬ 
goes any pri>ccss like combustion, but is actually 
incapable of being initameil; that the increase of hetit, 
during the shining of the glow worm, is an accom- 
panimriit, and not an effect of the phenomenon, 
mill de()L‘ads upiiii the excited state of the insect; 
and, lastV/, that heat and ulcctrieUy increase ttie ex¬ 
hibition of light, merely by operating like other 
stimuli upon the vital properties of the animal. 

Spallimzuni’s evjuTimeiits of diffusing the lumi¬ 
nous liquor of the medusa; in water, milk, or other 
fluids, aix* in direct contmiUction of his own tneory, 
as is also the cxtiiietion of tlte light of these 
I mixtttres by the application of a high degree of 
' heat. 

If the light emitted from an^ 1 na(^ \\.:rc derived 
from their food, or the air they n>jnri-. iis ^U]lplK^;d 
hy Carradori, the phenomenon sh.x'ld he tneivascd 
or dimiuislu'd, according to the quauiity of food or 
air that the cre.iturcs consume ; Init *• do not find 
this to be the eiw, for in tlioH- sii .i ii !i where they 
are sometimes found to he most l:i:i;.n>ins, they ui» 
deprived in a great measure of tlioe a.ssuiucd sources 
of their light. 

In fact, the luminous exhit)itions of Ii\ ing animals 
are not only indepcutlcnt of all fuivign light, but arc 
frequently tlestroycd by tin: latter, '('lie }.hiiiiiig ot 
the medusa: ceases u])un the rising of (he. mnoii, or 
at the approach of d.ay : and when nut of the' sen 
they never can be e\i-iti*d to _throw iiliI light until 
they had been kept some lime in tliu diu-k; all the 
luminous insects likewise seen>te themselves as much 
as possible during the day time, and go abroad only 
at night. The scopolendru electrica indeed will not 
shine unless it has been previously exposed to solar 
light; but it has been «)bsen-ed to shitie <i8 brilliantly 
and as freqneutiy, after being kept a short time in a 
light situation, as when l«;fl unci>veri‘d the whole day ; 

tbecircumstaaccofthesc(>lo[>eiidrari‘quiriiigexpo8ure, 
previous to its giving out light, is very unaccounta¬ 
ble, as the insect, when left to itself, tdways seeks as 
much as possible couciuUmcnt during the day— 
indeed it is the opinion of some naturalists that it is 
killed hy the light of the sun. 

following is an enumeration of the several 
conclusions that are the result of observations made 
npon tbe phenomena of animal light. 

Hie property of emitting light is confined to 
■Tiiwiala of the Simplest organization, the greater 
number of whicli are inhabitants of the sea. The 
luminous property is not constant,' hut, in general, 
exists only at certain periods, and in particular 
states of the animal's body. The power of showing 
light reside! in a peculiar substuiu-e, or fluid, which 
is sometimes situated iu a purtiuulur organ, oudat 
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others diffused throughout the animal’s bodj. Xlu 
light is differently regulated when the luminous 
mst t e r in tlM living body, and when it is ab> 
strocted from it. In the first case it is intermittingy 
or sitemap, widi periods of darkness; is commonly 
produced, or increased, by a muscular effort, and is 

t mctimes absolutely dependent upon the will of the 
imal. In the second case the luminous appearance 
is usually permanent until it becomes extinct, after 
which it may be restored by friction, concussion, and 
the a]>pli(jstionof warmth, which last causeoperates on 
tlie luminous njptter (while in the living body) only 
indirectly by exciting the auimol. The lun^ous 
mutter in all situations, so far from possessing phos* 
photic propertiqp is incombustible, and loses the 
ijiiolity of emitting light by being dried or much 
Iteated. The exhibition of light, however long it 
niuy he continued, causes no diminution of the bulk 
of the luminous matter. It does not require the 
presence of pure air, and is not extinguished by 
.other gases. 

The luminous appearance of living animals is not 
cvlnnistod by loiig contiouancu, or frequent repeti¬ 
tious, nor accumulated by exposure to liatural light; 
it is therefore not dependent upon any foreign source, 
but inheres as a property in u pectdiarly organised 
mtiinal substance or Ituid, and is regulated by the 
same laws which govern uU tlie otliur functions df 
li\iiig Wings. 

Thu luminous property does not appear to have 
iiiiy cuuiiLTliou with the economy of the aiiiiiuds 
lii.it po.'iM.‘>s it, CM'cpt in the dying isisecis, whicli 
iiy (hilt muaiiii iliaC'ivur i-iioh utlier at night for the 
]>ur|n>!«c of hcxu.d congress.— Abrulf/cd Jfoiu Ike 
Nautical Muyiuiue, 


• GROWING PLANTS IN WATER. 

Tuk growing of hyacinths and other bulbs, in water 
gl.i^aes, tliat they may deconitc our apurtmuuts 
during Unit season when e.vteriiiil iialuru is dead and 
dreary, Lis of late years Wen of eumiuun practice. 
l..ately the phenomeuu iiivohi'd in the progre-ss of 
vegetable germiniitiou and grnwtli, has more than 
ever been subjected to ohservuUoii, by the successful 
ullcmpt of some persons to grow young oaks in 
water, and to propagate cuttings oi ordi^y phuits 
in the same medium. 

The luUowing pnictical observations and remarks 
on the vi^etulive principles, c.tlieJ into action 
during tile first grow^ of roots, may be useful nut 
merely to tlie uinuteur gardener, but interesting to 
the botanist and general observer. • 

One of Uie conditions of germination U the exclu¬ 
sion of light, as was long ago satisfactorily proved, 
by IngeuhuuU and Senebier. The truth of this, 
token in its fullest extent of meaning, has hi'cn 
doubted, tlxough its general application is beyond 
cavil or dispute. Thus even the fionling water 
plants, as, for example, the duek-weed, although 
when grown it is seen upon the surface of our 
ponds, and exposed to the direct light of a meri¬ 
dian sun, yet, when yuuug, and while roots are pro¬ 
truding themselves, it lies carefully u}H)n the mud at 
the bottom. This is nut merely supttorted by argu¬ 
ments drawn from a }>articuhir class of vegetables, 
but may be proved by direct experiment. 

Place a hyacinth root in a white transp^nt glass, 
and another in a blue glass, both being expoi^ to 


the light; let tbwm be examined from time to time, 
when it will be found that that in the blue glass 
will have. &e roots not merely more vigurous, but 
long before tiie other. If a third root had been 
placed, at the same time, in another white glass, 
and that suffered to remain in some d^k place, the 
roots wotild be found still more grown, making al¬ 
lowance of course, if necessary, for freedom of air, 
and any variation of temperature. Throughout all 
vegetable nature the principle is apparent, and why ? 
Merely becaose light is too great a stimulus to 
young and tender roots, they re(]uire but moisture 
and warmth—thns all seeds in germination throw 
thejr roots downwards, and whatever position 
they may be in, yet ^cy seek darkness with 
equal avidity os the stems, leaves, and flowers, 
afterwards to be produced, will, in due time, offer 
themselves unshrinking to the summer’s sun. After 
a time light does not oppeor to have so injurious a 
tendency upon the iilaut—thus hyacinths begin to 
germinate badly in white glasses, and often even rot 
off before any roots are iirojected, but when once 
radicles art appiireiitly vigorous, no danger of rotting 
is to be apprehended, but they will flower almost 
equally wcU, whether exposed to light or not, and to 
the well-being of the flowers and leaves light is India, 
jiensably fiecessary. 

Tho^, therefore, who would have healthy winter 
flowering bulbs, (of which the principle sorts are 
hyacinths, narcissus, crocus, early dwarf tulip, and 
the jonquil,) must place the glosses which contain 
them, for some time, in darkness, either in a warm 
collar, or if in a room by covering the glass with 
dark pajicr. Wiuii the route aj-e two or thivc inches 
long the glass may bo bronglit into tlic |mrlour, or, 
if tUerc, tlic paper reinoxcd fnim tliein. Gardeners 
usually put the route in the ground fur a fortnight 
before pladng them in water. When in the gKisses 
the water should only ri*ju-h up to the lower part of 
the bulb—utherwise it will bu apt to rut by excess 
of moisture. 

Tixis last ])rinriple must be acted upon in the 
growth of stH'dssunder .similar circumstances. 'There 
are but fAv set ds which will germinate wholly under 
water. Tliose of water plants usiiaUy fix themselves 
ut tlie bottom of pinids, Ac., and tlivru cxjKmd, lint 
thaf is nut the case with plants in geui'ia!. Du 
llamcl found that peus, which he jibced merely upon 
a piece of wet sponge, so us to iiniiiei'se (hem by 
nearly one half, gorniiuntcd as if in the soil; but 
this was tbc most they could bear, fur when totally 
iinmcrwai in (lie water they rotted. A common ex- 
Iicrimcnt shows this forcibly:— C’omt a bottle with 
fiiuiiipl, rub over it some mustard seed, and place it 
in a pan of water. All the seeds above tlie surface 
being kept moist by the llaiincl, germinate, wliile 
those below Uie water remain dormant, or rot away; 
and tliis experiment equally proves the necessity of 
darkness, as the seeds upon a buttle so prepaid, 
will, in tlie dark, grow twice as fastas if in the sun¬ 
shine. Nature always chooses her own appointed 
time for all things. Seeds grow but in the spring— 
bulbs send downwards their roots during the damps 
of autumn, after having passed a period of repose- 
should either be retarded beyond the natural period, 
though vitality may not be destroyed, yet it b^omes 
languid, and kept long in this unnatural state of 
torpidity, or if prevented from enjoying it at a 
proper season, they cali seircely be expected to 
produce vigorous plants; bulbs keep dormant 
daring the autumn, when tiiey ought to be growing, 
or k’ft in the ground, and watered during sammer 
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and thus thrown preoiatuitjlyintoartion, wUl seldom 
flower well the following season. The early part of 
Novemhor f<»r bulhs, and the early part of February 
for sepals in gi’iieral, will best succe^. 

An arorii, suspended by a thread in a hyacintii 
gloss, and half immersed ui water will then grow 
vigorously, anil Ibnn a pretty object. The seeds 
of peas uad benas, of must other leguniinous plants, 
of wheat, outs, and other of the grasses; and. imleeil, 
all quick-growing seeds will answer well fur this 
purpose—such as arc small may be placed upon a 
bit of cork, covered witli flannel, and left floating. 

The seeds of rice before the busks are taken off, 
and whi(!h is then cidled padtly, grows well w]^en 
scattered among cotton wadding, and this kept in a 
glass of water. 

This is tin extremely interesting method of iwo- 
pagation, and will succeed with many sci-ds, roots, 
and cuttings, though the glass of water is nut acces¬ 
sary. Thus a crop of coni, or potatoes, may be pro¬ 
duced, by wrapping up the seed of the first, or a 
small root of the n&er, in a ball of cotton wadding, 
suspimdiiig it from the cetllng, and kuophig it widl 
warred: an acorn will grow thus, and mignionette 
seed also; so will various cuttings, particularly of 
the willow—the pipings of pinks—the roots of cro¬ 
cuses and snow drops—of the bulhous-rootcd iris— 
of the ginger—the stems of succulents, SiC. ;„and us 
to the parasitic orchidcous plants, the customary 
method of cultivation is to place them on pieces of 
wood, or in little baskets of moss, kept watered ut 
stated periods, according to tiie nature of the parti¬ 
cular species growing. 

Thus in the api>ar<’ntly.simple process of growing 
bulbs in glasses, {tliilosophical principles must be 
considered, and he who will succeed in managing 
the vital objects of nature, however indifferent he may 
think them to niindr circumstances of soil or situa¬ 
tion, yet the laws of organization, preservation, and 
increase must not be infringed u)Hm with impunity, 
or disappoinlnient will attend even bis greatest labor 
and asudoity. 

{^Continued onpaye l-fT*.) , 

TEMPERATURE. 

(Rentmtd from paye 136, and concluded.) 

Thb question has been much discussed, Mhethcr the 
winters in the temperate latitudes have bceuuie 
milder or not. There is abumliuit evideitce, it 
seems to us, in favor of the alleged cliangt*. 
Rivers which used to be frozen over so as to huj*^>ort 
armies, and which were expected to be covered in 
the winter season witli a natural bridge of ice, ai a 
common occurrence, now very rarely afford such 
facilities to travellers, llie directions for making 
hay and stabling catUe, left us by the Roman writers 
on husbandry, are of little use in modem Italy, 
where, for the most part, there is no sospension of 
vegetation, and where the cattle graze in the fields 
all winter. The associations with the fireside, an¬ 
nually roferred to as familiar to every one, can be 
little understood now in a coontoy where there is 
ordinarily no provision for warming the bouses, and 
no occasion for artificial beat as a means of comfort. 
The ancient custom of suspending warlike opera¬ 
tions during the season of winter, even in the more 
southern parts of Europe, has bera little known in 
campaigns of recent date; not beesase the soldier 
Ot ov times is inarod to greater hardships, but be¬ 


cause Uiere is little or no suffering from this causa- 
In tlic northern ports of America, also, the lapse of 
two centuries hiu produced a umsible melioration. 
When New England was first settled, the winter set 
in regularly at a juirticular time, continned about 
three months without interruption, aud broke up 
rt^larly, in the maimer it now does in some parts 
of Caiiiula and Russia. The quantity of siuiw 
evidently dimluishml, the cold season is more fluc¬ 
tuating, and the transition from autumn to winter, 
aud from winter to spring, less sudden and (pmplete. 
The ])eriod of sleighing is so much rp.duced and so 
precarious as to ^ of little importance compared 
with what it was. The Hudson is now open about a 
a month Later than it used to be. are not, how¬ 
ever, to inmcludc that so great a melioration has 
taken plaett asvmight at first be inferred from tliis 
fact. Tlic eliange, whatever it be, seems to belong 
to the autumn and early part of winter. Tlie 
spring, we are inclined to believe, is even more 
cold and backward than it usi^d to be. The sup- 
]H)sed mitigation of winter has usually been ascribed 
to the l•\ti^]l.’lHon of forests, and the oonsequent 
e.vposuse of the gniund to the more <lirect and full 
influence of the solar rays; and there can be little 
doubt that a country does actually become warmer 
by being clean'd and cultivated. The favorable 
diaiige experienm) in New England, and the Middle 
Sfate.s, may, it is tlumglil, be refi-rn'd to this cir- 
cnnihtaiMTc. Rut the alteration lh.it iv <»bser\ed in 
the stiiiiil.'ir Intitiules of Europe ran hardly be ac¬ 
counted for in this way. It is doubtful whether 
Italy is more clear of w(H)ds, or better cultivated, 
now, than it wa^ intbe AugusUu age. No part of 
the world, it is helieveil, has been cultivated lunger 
or better than some parts of Cliinu ; and yet that 
country is exposed to a ilegree of cold much 
greater than is experienced in tlte corres 2 )oiuling 
latitudes of IDurupc. r 

Tliu seienre of astronomy makes us acquainted 
withjdu'iiumeiiathut liavea bearing upon this subject. 
Tlie. figure of the earth’s orbit round the sun ia, 
such that we an; soinetiines neui-er to this great 
sounx! of heat by 3,000,000 uf miles, or one 
thirtieth of the whole distance, than ut others. Now 
it Ml happens th.il we have bcdi drawing nenref and 
near to the sun, every winter for several Uiousand 
years. \N'e now actually n'uch the point of nearest 
approiu'h about the first (»f January, and depart 
furthest from the sun about the first of July. 
VVbatcYcr beuetit, therefore, is derived from a dimi¬ 
nution of the sun’s distaiieu, goes tu diminish the 
severity of winter ; and this cause has been operating 
for a long period, and witli a power gradually but 
slowly increasing. It Iisls, ut length arrived at its 
maximunV, aud is begimiiiig to decline. In a little 
more than ten thousand ytuirs, tliis state of things 
will be reversed, and the earth will be at the greatest 
distance fnmi the sun in the middle of winter, and 
at the least distuiice in the middle of summer. We 
ore speaking, it will be ubserved with reference to 
the northern hemisphere of the earth, l^c condi¬ 
tion alluded tu, to take place after the lapse of ten 
thousand years, is alrcaily fulfilled with regard to the 
southern portions of our globe, since tiieir .winter 
happens at the time of our summer. How tar the 
excessive cold which is known to prevail about Cape 
Horn and other high southern latitudes may be im¬ 
puted to this, we are nut able to say. There is no 
doubt that the ice has accumulated to a much 
greater degree and extended much farther about 
the south pule than about the north. Commodore 
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Bjron, who was on the cooat of Patagonia, Decem¬ 
ber 15, answering to the luiddiu of June with us, 
compares the climate to that of the middle of winter 
in Kngtand. Sir Joseph Bunks landed at Terra del 
Fuego, ill lut. January 17, about the middle of 
summer in that hemisphere; and he relates that two 
of his attendants died in one night from the cold, and 
the whole party was in great danger of perishing. 
'Thia was in lower latitude by nearly 2^ than that of 
Lonuon. Captain Cook, in his voyage towards the 
south pole, expressed his surprise ^t an Island of 
no greffter extent than seventy leagues in circum¬ 
ference, between tbe latitudes of 54'’ and 55^, and 
situated like the northern parts of Ireland, should 
in the very height of summer, be covered many 
fathoms deep With frozen snow. The study of the 
stars has m^e us acquaiuted with another fact cqn> 
nccted with the variable temperature of winter. 
The oblique p<Mition of the earth's axis with respect 
to the path round the sun, or what is technically 
nailed the ollignitj/ of tlie ecliptic, is the well known 
cause of the seasons. Now this very obliquity, 
wliic'ti makes the difference as to temperature be- 
tw(H‘n summer and winter, has been growine less and 
less for the last 2,000 years and has qctu^y dimi¬ 
nished dbout one eightieth part, and must have been 
attended with a corresponding reduction of the ex¬ 
tremes of b«»t and cold. It still remains for us Jo 
inc|uire how it happens that the extremes of heat 
and cold in America ore so much more intense than 
they arc in Eiffopc under the same parallels. The 
thenuumeter, in New England, falls to zero about 
.*» often as it fulls to the freezing point in the same 
latitude on this side of the Atlwtic. ^le extreme 
heut of summer also is greater by 8 ” or 10°. This 
remarkable diifcreucc in the two countries, as to 
climate, evidently arises from their being situated on 
ditferent sides of the ocean, taken in connexion with 
the jircvalcnce of westerly winds. With America a 
vAst wind is a land wind, and consequently a cold 
wind in winter and a warm wind in summer. The 
reverse hnp|)cns on this side of the Atlantic. Here, 
the suuic westerly current of air, coming from the 
water, is a mild wind in winter, and a cool, refreshiug 
breeze in summer, llic ocean is not subject to so 
grua^ extremes of beat and cold ns the same extent of 
continent. Wheutlie sun’s rays fall ujHin the solidland, 
they penetrate to only a suuill depth, and the heat is 
muchmoreacnumulatedattlicsurfacc. So,alsoduring 
the long colduights of the New Continent, this thin 
stratum of heated cartti is rather rapidly cooled down 
than the immense muss of tlic oecnn through which 
the heat is ditfiised to a fur greater depth. At a 
sulheient distance from land, the lemjiurature of the 
sea in the temperate Iatitudoj<,i 8 seldom lielow 45° or 
above 70°; that is, the ocean is ex]iosud to lui annual 
change of only 25° or 30°, while the continent, in 
the same latitude, is subject to a variation of 100 ° 
or more. 


WAXEN FLOWERS. 

Onb of the most fashionable and ornamental arts of 
modern times is the making of artificial dowers in 
wax, a process chiedy practised by ladies, and one 
which is particularly adapted to coll into exercise 
their acknowledged 8Ui>erior taste and delicacy of 
touch, and that it should have become so favorite an 
aniuseinetit with them cannot be wondered at consi¬ 
dering the beauty Jmd variety of the choice gems of 
the garden, and the fidelity with whioli tljj-'y may be 
Unitated. The process too is easy, involves no study, 


causes no dirt, and is attended by little expense. 
Hie following is a description of the materials and of 
the munufucturc. 

It is requisite to have a piece of wire about three 
inches long,pointed at one end, and with a round knob 
of sealing wax, about a quarter of an inch diameter, 
at the otlier, so that it resembles a very large pin; and 
three or four small smooth rods of wood of different 
sizes; these with a pen-knife or sclzzars, are the 
only tools :-~-hBve also some very thin tin or brass 
to cat up into patterns, some wire of different sizes 
covered with silk for stems, and some sheets of wax 
of requisite colors: thos famished set to work. 9 
Take a natural dower, as ibr example a primrote 
i^ch consists of a green enp or cHyx, withinsidc 
which are five petals, or straw-colored flower leaves, 
and in the centre five ■tAm«»ma. Pluck She flower to 
pieces, and after flattening each part eitlier by putting^ 
it between the leaves of a book, or under a warm 
flat iron; cut out of the thin tin, patterns exactly 
similar to the calyx (allowii^ here a little to fold 
over when bent tdterwards to the proper shape) and 
one of tha petals. Then laying them upon the wax 
lengthwise of the sheets, cut out the calyx and the 
five petals. Take a piece of proper sized wire for 
the stalk, and cut five narrow thread-like strips of 
dark yellow wax for the centre, which fix on the tu]» 
of the wire by the hard pressure of the thumb and 
the'fii^r; these being on r^ular and firm, fasten 
on one of the petals in the some manner by pressure; 
then a second petal, a third, fourth, and fifth, putting 
them regularly round and bending each where it 
joins the stem outwards, so that when completed, 
the fiower shall be flat. If the wax should be brittle, 
hold it in the palm of the hand for a minute, tlic 
warmth of this will render it so pliant as to yield 
readily to any pressure given to it. The petals 
being fixed, warm the calyx by the hand, and form 
it into a proper shape on the end of one of the littlu 
round and smooth rods of wood before-mentioned : 
slip it on by the lower end of tlie stalk, and when in 
its proper position, pinch it tightly round t])e end, 
which will fix yic whole together, and tlie flower will 
be complete, except a few touches of u darker yellow, 
near the centre on the petals: tliis may be done 
either with oU-colors, or water-colors, mixed with 
ox-gall. 

All this is easy, and there are many flowers that 
require no more cani than this, such for example us 
the violet; the liearteosu; the snowdrop; the cro¬ 
cus; the polyanthus; the narcissus; the hyacinth; 
the tulip ; the laburnum flower; the pink, Ac. In 
some of tliesc, however, there are several florets, 
cacl^mustbe made sepanttely, iiiid the thin wires of 
each tied U^ther by grtHsti silk. 

dThc |)i-tul.s of the i-anniu'iilus and tulip are hoUow, 
so thry are in the rose, and usually in the crocus : 
this shape is given to them c^isily by the finger tinis>— 
hold the wax pebdin the hand till it is pliable, then roll 
the central part of it w>tii the sealing wax end of the 
ware pin, which will of course expand it somewhat, 
then press it witii the point of the fingers into the 
hollow of the hand, which will make it of the requi¬ 
site concave form. Sometimes the petals should 
appear rough ^nd corr u g a ted, as in the holyoak, the 
gum-cistus, and the red roll it weU so as to 

be very thin and warm, tl^vonimple it up some¬ 
what by the hand, and open.^ out into its projwr 
form again, when, if dode wdj, it will be ready for 
ust*. If a part of the flower resembles a cup, as 
tlie centre of the narcissus, it most be formed with 
tl»e pin as before, the piece of wax being of the size 
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of the cop when cut open. In making a convolTU- 
lus it would be in vain to attempt forming it ont bf 
a round or flat piece of wax ; the original flower 
must be cut down on one ride» then laid ont to flat¬ 
ten, the wax ent of the proper aiae, and folded care¬ 
fully over a nvuld which haa been waking in milk- 
warm water; the mould previoualy made by pouring 
piaster of Paris carefully into a real flower of the 
Mme species. 8oroe persona make the conTohulua 
flower in fire aectiona, and potting these on the 
mould so that the edges unite, join thetn together 
very carefully, and hide tiie joint on the inside of 
the flower by placing over them fire strips of wax 
difierently colored, to imitate the raya seen n(W)a 
the disk. 

Dahlias, chrysanthemums, and other flowers, that 
are quilled^- that is, have their petals bent in at 
the ^ges, must have each separate petal rolled by 
one of the sealing wax knobs, as for other things, 
and while warm the edges bent or roiled op with the 
fingers into proper shape. A large dahlia requires 
about seven sheets of wax, and requirea petala of 
five or six sixes for different parts of fhe flower, 
and in the centre of it a lump of green wax, made 
of the refuse pieces, of about half an inch diameter. 
Rosea, and other delicately-tinted flowers, sre mostly 
made of white wax tinted by powder colors, put on 
with a short-haired, rather hard brush, suck fis is 
used for oriental tinting. 

Flowera that are party-colored, or streaked, must 
have the streaks painted upon them. Single flowers 
will require stamens in their centres; these if very 
small, or so hidden as not to be conspicuous, may 
be made of narrow strips of wax of proper color, 
which will be much improved in appearance, if when 
fixed the ends of them be tipped with gum-water 
and fine crumbs of bread mixed with turmeric be 
sifted upon them. If the stamens are large they 
must be formed separately upon fine wires, by 
moulding between Uie thumb and finger some of 
the refuse wax of proper color, dipping each after¬ 
wards, if neceasary, in a powder of the natural color, 
as in dark yellow for theliiy, black for the tulip, &c. 

The leaves that are attached to the various groups 
are almost all of cambric, and the manufacture of 
the artificial flower makers. A far superior method, 
however, is to east them in moulds, such as arc de¬ 
scribed further on, (p. 159)—in fact, some leaves can 
only bemade effective by this method. Other leaves 
may be made of the aame sheets of wax of which 
the flowera themselves are coiopoaed, such for ex- 
ple, those of hyacinths; or if this should be con¬ 
sidered too expensive, paper which is colored on 
both aides, if ont of a pro{mr ahape and afterwurds 
dipped in melted white wax, willbave a good effect. 
Dipping the cambric leaves in white wax, thus gfr- 
ing them a thin coat of that transparent material 
wUl add much to their general effect. Flowera am 
■ometimea wholly made of paper dippedjp,srax, for 
this purpose colored tissue paper ia geMrijly used. 

MISCELLAI^ISS. 

AeHM^fColdAirihimeria^Hfci.^kwAof 
Inm, about an inch i^ diatueter, was heated at one 
end in a for^ fire, ..^ to a fuU white beat, then 
qifoklr withdrawn ^ the fire and exposed to a 

. .. . , . a forge bellows; the 

liwi {ffluediatelv beoffae so hot as to fuse, and the 


liquified matter was blown off and bnmt in the 
with the sdotillating appearance of iron-wire bnmt 
in oxygen gas; and so continued to melt nntil a 
poond or more of the metal had been thus wasted. 

Another mode of producing the sahae aetiop 
consisted in heating a rod of iron at before, bifl 
instead of a blast of air, it was tied to a cord, an^ 
by it whiried round in a vertical plane; thus, hf- 
pasting swiftly through the cold air, it melteb, and 
was thrown off in beautiful scintillations, appeariug 
as Inminons tangents to the circle in whidk the bar 
was moved. r 

The cause of this augraentation of temperature 
is, perhaps, referable to the oxidation of the metal, 
which takes place freely under theaonditioiis of the 
experiments here recorded. Then, as is well known, 
the formation^f the oxide ia accompanied with a 
graat developement of beat; and these casea are 
striking examples of the beating influence by chemi¬ 
cal action, pr^ominating over the cooling effect o. 
the air, conjoined with the radiating force. 

Decomjiortftofi Sugar ia a compound 

of water and charcoal; and if you take a little 
finely.powdered lump sugar, and drop it into sul¬ 
phuric acid, the acid, in seizing the water, will 
liberate the charcoal in its black form. 

Or yon may render the experiment still more 
ftrikiug, if you dissolve a large quantity of loaf 
sugar in a very small quantity of water, so as to 
make a strong syrup: by doing tbi^you will entice 
the sulphoric to snatch away tbe water very rapidly, 
and the combined and re^y elementary water of 
the sugar will also follow it, and charcoal will 
remain behind. 

This you must perform as follows:—Take a six- 
ounce gallipot, anti stand it in a basin or soup 
plate filled with water; pour about an ounce of 
strung syrup into it, and add to this two ounces Ot 
strong sulphuric acid; at first there appears tod e 
little attraction between the two bodies, but now 
stir them together with a long glass rod ; they will 
prescutly blacken, grow intensely hot, and ulti¬ 
mately a vast quantity of charcoal will be evolved 
in the black and solid form. 

'This is a very beautiful, and almost magical 
experiment, and it is an excellent illustration dl' the 
total change of form which bodies sustain when 
made to act chemicatly upon each other. 

If the acid is very strong, the action often takes 
place with inch vehemence that portions of the 
materials are spurted out of tbe vessel; therefore 
you must guard against this, not only by putting 
the gallipot in a buin or plate, but by placing this 
under the chimney, and stirring tbe materials with 
the glass rod held at arm’s length; never hold your 
apparatus in which an experiment is 

Crytlait in lAving Fepefoi/es.—Tsrions natura* 
bits have taken notice of the appearance of crystals 
in the internal parts of v^table tissues, but nothing 
very explicit and certain has been itat^ reapecting 
them. M. Turpin has discovered, in the 
tissue of an old trunk of the Cerens F^vianns, in 
the ^rden of Plants at Pkiis, where it had been 
growing one hundred and thirty yean, an immense 
quantity of agglomerations of crystals of oxalate of 
lime. They are found in tbe cellular tisaue of the 
pith and bark. They are white, truipaient, four- 
sided prisms, with pyramidal terminations, e^llec ted 
in radiant groups. 
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CUTTING MICROSCOPIC OBJECTS 


In the f'Cneral collection of i-bjccts which accompany j 
Diiciiiscopes from (lie optit'UiUii, llietii ia usually a : 
grent I’uucity of thn.se of a vegetable origin, and j 
^liouhi the; be purrliaaCd beparately they arc gone* J 
rnlly but little to be depended upon, t'veii for names j 
—Icbs for showing the organic structure of the 
plants. It is but soldom that amateurs can supply 
tlieinselves with tliose very iutereatiog. objects, for 
two reasons; one because atnatrar, nnless a 
bolanist,knows not how to select themj or knowing 
this, hr* is uot aware of the simple methods em¬ 
ployed to prepare such as arc to be shown in sec¬ 
tions. We, there/ore, tru.st that science may be 
proiHotrd, and amusciiu’P.t increased, by a dcserip- 
tiou of a machine for cutting sections of wood for 
the microscope, and by making a few remarks upon 
the vegetable organization displayed by those sw- 
ttons, when viewed by tiie transmitted ligirt of the 
instrament. 

Fig. 1.—A is a thick plate of brass, about eight 
Inches long and three liichea wide, ground perfectly 
level at the top, and supported by four lugs, which 
rest upon e rather larger board below. B is a ridge 
of brass, (asLenud on one side of A, and s'nnding | 


up about half oniiuh. This is intended as a gmde 
for the tool aflcrverds to be dtscribed. (> is a 
cylindrical soeket of brass, fastened to tlie under¬ 
side of A, and projecting aborc tbe upper siuface, 
about an eigbtli of an inch. On the lower part of 
‘ C is a female screw, inwhuh the male screw, at¬ 
tached to the cog wlieel K, movi-s up and down. 
JVand also Fig. 4, is a solid cyliudcr of Imss, 
fitting accurately, but easily, into the hollow rf V/, 
which hollow it also corresponds to in iength—it 
has a hole, about half an inch sftuarc down tho 
centre. Into this hole tlm wood to be cut u 
fastened, by means of a small wedge driven mto 
tbe notclies, represented on one hide of it. Thus 
D, with the wood williin it, moves up ami down as 
the screw below is turned one way or the ‘other, 
and according to tbe relative Axe of the screw 
thread, compared to the number of notches on the 
cog wluvl, Ml 1) will bo elevated at pleasure, and 
the wood within it cut to any degree of tenuity, 
cveu to 1,0 little os the five-hundredth purt ofwan 
inch in thickness. P ,js an arm of brass, which 
extends downwards for the ^arjHisa of holding the 
spring G—the object of which is to shut in between 
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two of the Cdg 3 , and to hold the wheel E firm 
while a section is bcins made; alsoj to wsnre 
steadiness ih the wood itself whew the Vnife pa^ 
over it. On the outside of D is pbeed » stud, 
which moves up arel down in a groove cut m C, and 
which is seen tn n small square black mark on the 

upper part. . , , r 

t'ig. a is the knife employed. A. is a frame or 

brass, five inches and a Ivalf Ibng, ground vei^ 
acfurntcly level at the bottom and aide—upon this 
is fastened a- steel knife, w.ith a broad blade and 
keen edge; it is attached by a thumb-screw, (a 
setnion Qf which is seen at Fig. 3,) at each extremity 
of the frame. . • 

When the'machine is to be used, the wood is to 
be prepared by soaking it in water for some hours, 
nccording ft) its condition or hardness, and fixed 
into the square hole prepared for it', so as 'to stand 
n quarter of an inch above the mirface of D—turn 
backwards the screw E, so that D shall descend os 
much as possible. Then oil the surface of A. aud 
jilace the knife and frame, Fig. 2, upon it, (having 
jtlaci'd lUc! oMicbine upon a table, and sKuiding at 
that end of it nearest A,)—slide the knife' forward, 
and adjust the height of the wood so as Just to 
meet the blade by the screw beneath. All is now 
adjusted. Hold back the spring with one finger- 
turn tlie wheel two or three notches, and lej the 
apriiig fall back again. This having raised the wood 
a-tritli’, a section m^ l>e cut by ]>8ssing the knife 
<|uite along over it Draw the knife back, project 
the wood as before, and pass tho knife along,* and 
H second section is, in like manoer, produced; 
and thus until all the Wood is shaved away.. The 
only car* requisite is to have the knife very sharp— 
to hold it stdadily by means of the thumb-screws— 
and to' regulate the thickness of the cuttings by 
turning the cog wheel, mora or leu, according to 
circumstances, as may be found best to succeed. 

Tbe sections'should generally he about a-three- 
■hundredth put of an inch in thickness, and as, a 
generid criterion' to know their quality, it may be 
observed, that if they ftoat in water they will be 
good, if not, they must.be rejected as us'dess. *A 
regultu* degree of thickness throughout is also 
requisite. After being cut the wtions should be 
cleared of all extraneous* matter— if they are from 
the stems of herbaceous-plants, soaking for a few 
minutes in a wine gtaju of warm water will luflice 
—if of resinous substances, immersion in Imiling 
alcohol is' advisable; aod boiling nitric' acid, aup- 
pMifig the 'whole ahould be hard aud fibrous, may 
often be used to advantage. 

Some persons content themselves with the trans¬ 
verse section of a branch or stem, dcsitmg omy to 
witness the general arrangement of the vessels;' 
but these convey only a partial idea of the real 
character of vegetable or^uiiz^ou, and, in some 
instances, tend to mislead rather than to instruct, 
os without longitudinal sections the tne nature of 
the vessels cannot be ascertained. The philosopliic 
inquirer wilt choose to have three actions, that be 
may examine nature ‘under every aspect—one cut 
transveiiaely, aud.two longitudinal; one of which is 
to be in the direction of the medullary rays: that 
is, from the centre of the stem to the hark, and the 
other at ruht angles to this, near the bark. These 
tlumuttmgs will show the .state and positioa of all 
I^^Bbcli) throughout. 


ASPHALTE. 

f'l • • .' , - 

AspsAiiTir is a spitfiee of pitchy or. bltunu^oua 
stone, which, in ancient times, wos much used as a 
cement in building, and whidi, of '■years; has 
b^n radorameod^l to public notice, as excellently 
adapted for cov^ing fioors, 'roofs, for fiagging, and 
for various other useful purposes. 

On examining the valley of Travers,, in the Prus¬ 
sian proyitice of Nenfchatel, about the year 1712, 
an ingenious, learned, and speculative Gr^]f:, named 
Eirinis, discovered a fine bed of i^pbaltic rock, 
and, probably from some recollections suggested to 
. Iiirn by his knowledge of antunity, b^gan to make 
experimeots upon the value oHhe rqck.foT cemeniingi 
purposes. He describes this rock, or a8phalte,'a8 
be called it, to be composed of a mineral sub- 
stanre, gelatinous and calorous, more clammy and 
glutinous than pitch; not porous, but very solid, 
as its weight indicates; and m repelUng the in¬ 
fluence alike of air, cold, and water, that neither 
can ])enetrate it; it is better adapted than wy otlier 
subBtaucc to cement aud bind buildings and struc¬ 
tures qf every kind; - preserving the timber from 
the dry rot, from worms, and the ravages of time; 
so much so, t^at exposure to the most inclement 
extremes of weather only renders* it the firmer and 
t!ie mure enduring." Such is tlic account given by 
Eirinis of his asphaltic cement; and be also states 
that its efficacy and durability were tried aud proved 
on loony buiUipgs in France, Neufehatd, and 
Switzerland. Nothing, (says he) can be easier 
fbau the composition of this ceuieut," aud he gives 
directions for melting it as it is taken from (be mine, 
■and stirring it wheu incited, mixing with it at the 
same' time ten per cent, of pitqh, after which it is 
to be Spi^ad on the stone or wood to he coaied, 
previously heated to a slight degree^ 

Such was the first attempt made, in modern times, 
to turn the natural production, collcfl asphalte,' to 
service in building. Eirinis was not supported 
properly; however, and the 'Val do Travers mines, 
though oCcasiuntfy wrought by succeeding specu- 
laton, have only fallen into competent han(U within 
i very recent period. Count de Sasscuay, who had 
acquired the requisite experience by his having been 
for six years the proprietor and manager of tlie 
Seysscl nunes, became, in the beginning of 1838, 
the proprietor of those of the Valley of Travei-s, 
in Neufchatel. The Seyssel mines, it is to be 
observed, are also aaphallie^ and have been wrought 
tor a number of years. - Btrt, on examination. 
Count de Sassenay ibond the Kenfchatel mines to 
conlain'a fine^«grametl rock, and with two per cent, 
more of ,birii,mjiyi.in it than tiie Seyssel mines. He 
was therefd^ m .to become the purchaser of the 
fbnner, and has esUblisbed a company at Neuf- 
ehatel, with a capital of forty thousand pounds, for 
the working of asphalte, and for its sale in the various 
countries around. 

Count de Rasaeoay states, in the Introduction to 
a little pamphlet wliich supplies us with these par¬ 
ticulars, that there are two kinds of mineral mat¬ 
ter which go by the name of asphalte, though erro¬ 
neously so. llte first is an earthy concrerion of 
gritty, loose texture, to which the Count gives the 
name of bituminout moltaae, and which ho ascribes 
to the latest or tertiary formation of rocks. 'Hte 
other substance is the true asphalte, which is solid, 
of the color of soot, and is an admixture of bitu¬ 
men with calcareous or limestone rock of the Jura 
formation, which belongs to the secondary era. 
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Tlte blta&eb ia here cotaptetely combined or'dmsi. 
nmated with the mteritd, and this noion 

toprodoctive of a new hwogeiinus substauM, which 
al(hu ft tAe true a^haltic 'eeiHentf ofasphalte. 
Bitaminous molaase J^ a mineral ti^tahce, compa. 
ratitely aHandaOt on the eontjpeat, and has 
wroQj^t in Several places with tim view of inalung 
kthe same cement, but itas hot undergone that natu. 
\al adjnijture wiUi ealcareooa matter which conatfo 
tutes^the true aspholtc, and ^ence'snd) views have 
not been realized. This ie not only stated byCoont 
de Sassinay, W by M, Rozet, M. H. Foamel, (a 
noted eDgihe<^,>and othei' observers- “ Many ex¬ 
periments tiave been made to imitate tim (^ent we 
hare mentioned, (that of Sensei;) but in' 
o])erations the erant, of the c^carepus C^titer has 
been attempted to be supplied by sttbstui^, which 
• absorbing the hitoinen^ produce a composition which 
caniiut resist the influence of heat or cob), but is * 
n]elted by the sun and cracked by the frost.” Hie 
Val dc Travers, where are fonad the flnest kinds.' 
ns has been said, of this natural production, formed 
ill fill probability under strong volcanic action, leads 
into the Lake of Neufehatd.' Half-way up the 
mountuin-sidcsj the asphaltic works arc cafyed on. 
“The operations,” says M. Foumel, “are very 
simple, and consist merely in blwtgig tho rock. 
The cavities for the powder are perforated by wimbles 
of about thirty-nine inches in length, one of which 
a mau can work as he would a carpenter’s auger. 
This manner of boring oppears to be applicable only. 
to tiie uspbaltic stone. Tlie labourers can irork 
better in winter than in summer; because the' rock 
being harder and more condensed in cold'weather, 
the- powder bas'more cflect, and the blasting is more 
extensive.” The rock w in blocks or irregular m^es 
not in strata, and there is reason,to believe tliat the 
whole mountain is of asphalte. llie manner of pre¬ 
paring the rock for cementing i»urposes is this, 
“^inety-four ports (weight) of the asph.Utic stone, 
pulTeris<Hl, are mixed with six parte of bitumen, 
and melted down in large boilers; and the mass is 
then iiourcd off, and formed into rectangular cakes, 
which are sold as the asphaltic cement.” It is easily 
re-melted, and instead of losing, gains equality by the 
repetition of the process. Of late, however, the plan 
has been adopted of sending tlie stone itxelf to the 
place where it is to be used, and there melting and 
mixing it with the'tar iramediatcly before use. Tiiis 
saves one melting. The way of usmg.it reijdires 
Uule explanation. When melted, the cement.is 
merely spread over the deured part equally, and in 
such thickness as ctreumstaa'ceg may require. In the 
^ coating of placet to.he'texiddeu much, such as fuot- 
' ways, terraces, slabni, ;&0i, It. ia ens^mary to mir 
fine river sand With it, which giv<s,-it-XDore sta-, 
bility, and a degree of roughueasthttiB itotni^ecet^ 
sary. 1 .' 

We have now to ask if the asphaltic cement has 
been extensively tried, and witli wliat issue. Count 
lie Sossenay, wbuu proprietor of the Seyssel mines 
obtained pennUion to use the cement in the for- 
rifleations of Vincennes, Duuay, Grenoble, and 
Besan^un. The Minister of War wa.<i satisfled by 
the experiment that it would be highly advautageous 
to have the roo^, floors, &c of barrack rooms coated 
both on the score of cleanliness, (inasmuch as Uie 
cementing was easily washedi) and on account of 
the protection against damp afforded by it. It was 
aUo f Mind that rats and mice disapi>uared where the 
fi»-nt was laid down. On these facts being asoer- 
the Freii.'h Minister of War contracted for 


the use of asphalte in the variom bnildinga over 
wfalcli hehad'eontrtrf. Hie extenirive commissariat 
magazines at. Btircy,. and tium wtach supply the 
garrison of Faria, therodA, mlings, and^ floors of 
the detadied forts at Lyons, the arsenal at Douay, 
tiie new barracks at Fertfline, those ot.- Mont Louis 
and other -places,' were aU snpplled with uphaltic 
coatings, in whole or id part. Asphalte igas also. 
'sul^tnted for the stone pavement fo some of the 
MVklry barracks. Hie nnwearibility of the mate¬ 
rials rendered these experiments most satf^ac-. 
tory, f A staircase, coated with tlie cementby Einnis 
more than a hundred years ago, still remains, and is 
uninarked, whereas contemporary tione .steirs iri* 
tlje same building are hollowed oiit by footintirks.j 
Hie Ministei^ of the Marine and of the Interior 
in France followed the example of the War Minister, • 
and coated- their conWet-prisons and other ediflees ■ 
with the asphalte, and with equal satisfaction. 

These things passed very recently—subsequently, 
indeed, to the year 1832—when Count de Sassenay 
became proprietor of the Seyssel mines, from wliicli 
the asphaltic bcnicnt was procured for the purposes 
mciitiouCH. it was not till -1835 -tliat any e.-^ieri- 
ment was made U])on the use of asphalte for flagging 
thoroughfares. At that time the footway of tlie 
Pont Royal was .coated with the cement, and i(s 


footway ■ by the railings of the Tnilleries, other 
footways, and the basin of fhr fountain in Richelieu 
StrC^, haVe been coated with the asplialtic cement, 
and it has been found to stand equally well the 
“summer's heat and winter's snow.” The Bel¬ 
gians have begun 'also to use* tlie article extensively 
in public works. In several parts of London, por¬ 
tions of the street for foot passeugers liavc also bet-ii 
laid witli asjihaltum, by way of experiment, and it 
seems to answer all the purpose of flag-stones. 
Various artificial cements, in’imitatlpn of the nar>t- 
ral asplialtic, have been ,bi'Ought before the public, 
.but, on trial,- they 'liave been found to crock in‘ 
winter, and tp melt in snmmcr—in 'short, to be 
totally inefficient in comparison. Hie asjihaUic 
cement has been used with success in joining stono 
to stone, or metal to stohe. As fur its use in the 
caulking of vessels, we ftre-not aware what has heni 
the resnit of recent expert neats on this point, The 
induration which forms iU chVf value in coating 
-pavements and such places,' might be injurious in 
the case of vessels, bnt an udditioiml propoition of 
tar to the Cement would probably amend thia fviit 
and render it useful tiiere also. 

' * . CUTTINGS ix M’ATER, 

^ ('Reevme^from page 142, and concluded.) 

Tas Bit of propagating plnnt^ by cuttings, embracea 

vast number o^very inlcreatirig facts,' some of 
which will heieaftcr be noticed as they appro)>riately 
occur. Hie method to which we now solicit the 
attention of unr ametcur reader# is despised by tlio 
professional gardener, as being beu^th his skill 
and attention; nevertheless it wUl not be difficult 
to show that tho instruction brhioh it*conveys 1# in' 
itself amply sufficient to reacoe.it from contempt, or 
rather to raise it liigh in the eatimation of the lover 
of nature. 

The three spring montin comprise, tho period 
wherein ruitiiigs succei^ mozt.frehly i anil for the 
reason that Uiey are tlieu hicUiied .to. ^rC iata 
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growthj and to obey th« incriMsing stimulus of solar 
light; but they arc not iiiactivt! during the summer, 
and niany cutU’ngs of Uu* luuil-wooded species 
prosper .most when they are plqced in a cool 
situation late in autumn. They thus retain their 
vital power during winter, gradmUIy form a callus, 
or granulated riia.'is, between the bark and wood, 
and fiisjlly develop roots when gently cxcitetl by 
heal in the early spring. 

A eutliiig is prepared by passing a knife either 
tIuougU or cU>s<.‘ under a joint or leafand it almost 
in>ariably is found that,«it a'youitg' elioot be slipped 
ojf ll»e parent plant, and GirefuUy trimmed at. the 
’heel to remove asperities, aud render the surface 
.xmootli, roots will be produced much more freely 
than tlrcy would be from 'any intermediate part; 
t()r a nuniber of minute embryo bods exist round 
the hasc of & shoot or twig just at the point of its 
junction with a larger branch, 'ilicsu buds or germs 
seem }>ecnliarly inclined -to protrude root processes, 
while thoaf seated among the leaves of the upper 
part fend directly to expand into shoots, lint when 
u vutling i.i Axed in tliR auit, whether it be iti u spot 
or in the open ground, its j)rogre8s is dbneealed, 
und can be only conjectured by the appearance of 
that part which remaiusabovethe surface. This forma 
one objection; another is found in the trouble 
whicli attends the plunging in heat, the covi-tiog 
with a hand or l>ell glass, 'and the ncccs^ly of 
guarding against muuldiness or damping oif, by 
r frcc|uentiy removing and wiping that glass. A cut¬ 
ting when placed in a phial of water i/i.ay fail; it 
may also decay ; but, if it is to succeed twcutdllly, 
two circum-stauces will hecontt obvhms—fir&t, it 
will nol llag or droop, though no glass covering be 
put on it; and second,*the water, however long the 
cutting remain over it, will show little if smy 
tendency to bcconio fetid or offensive. Everyone 
must Iwive remarked the estreme fttor aryuired by 
water in whicli ilowei-s arc placed; therefore the 
contrast exhibited by the fluid in wliich u vegetating 
and growing plant remain^ during several weeks, 
exposed ])urhap8 to the occasional he.vl &5-100 
degrees, i.<i equally extraordinary and [>)easiiig; there 
may be found exceptions; but they have net come 
under our notice, and we have Ltd not a little cx- 
perient^ for ninny years. 

It has long tnu'ii an observed fact that fhc olean¬ 
der (Nerium) will emit roots, if a young green shoot 
of it be placed in a small bottle of water, exposed 
cither to the sim'-hoat of a window or to the warm 
ulmo.vpherc of a hot-bed frame or forcing house. It 
frequently happens that a lively shoot, with the 
flower-buds becoming visible' at its summit, will 
take root in a few weeks, and being then transferred 
to a pot of suitable earth, lo heat, will retain hnd 
expand its flowers, forming a b^utiful object 
minaturc. ■ , • , 

The succmlents root /rcelyso docs the balsam. 
Of the last-named')>lant, 8peclm6|jE have been pro¬ 
duced in a few weeks, with several expanded 
flowers, although the parent plant did not exhibit 
the lightest signs of coming into bloom. Some 
cuttings of the cucumber and melon, taken at the 
third joint from the summits, or indeed from any 
part.of the plants, rarely fail to root in a few days; 
and we entertain little doubt that a stock of suc¬ 
cession phu^ fur the frames can thus be obtained 
mo,re than by imy ordinary process; even 

sing^ let^ves protrude a mass of fibres, though it 
has not.nppe^d thM <any latent bud bocumc ex¬ 
cite tortaa shoot. 


•V 

Among multitudes cif examples we may cite the 
mints, the French willow, ruellia formosa, aij the 
justicias which vtere subjected to trial, heliotrojie, 
jietunia, &c. as generally free rooters. Dahlia u 
aTbitrory, cmd so is erythrina crista-ghlli, or tauri- 
folif; but they snooped after depositing ’masses of a 
species of parenchymatous matter. The Gesner-^ 
caeesc, particularly gloxinia speciosa and Candida'^ 
rarely fail. The .careful observer will perceive m 
the two last a gradual conv&xity of form at the base 
of the cutting; it is the origin of the future tuberous 
mass, and from it small glittering fibre* emerge 
which appear like glass threads; nothing, can ex¬ 
ceed the interest possessed by this charming object. 

Among shrubs we have tried successfully the 
common geranium, or pelargoniunv the dark China 
rose, begonia, curonilla, &c. 

Not lo da'cll upon the instruction to be derived 
from Uic. ob'servatiun of processes which stand 
revealed to the eye, we do contend t|mt as, in re¬ 
moving these rooted subjects from t’bcir fluid ele¬ 
ment, Qo injury is done the slightest fibre or roost 
dclicAtc sponguole, a great 'object is attained; for 
the plants, if treated with any degree of skill and 
dexterity, strike off at once, and establish them¬ 
selves in on ajipropriale soil with the least possible 
loss of time. • 

FiRlNG GUNPOWDER BY EI.ECTRICITY. 

UxTiL within these few years one of the mo.«t diffi¬ 
cult, an.d uncertain experiments in electricity was 
the firing of gunpowder. A method of accomplish¬ 
ing this with grout facility and absolute ceitauity we 
oWe to Mr. Sturgeon, whti is well kiiow'n to have 
contributed so btrgely to the devclopmeivt of electri¬ 
cal science, and the improvement of electrical appa¬ 
ratus. 

Formerly it was the practice to pass the shock of 
a powerful battery through a tube of water, by 
which means the gunpowder placed between the 
wires of the univirsal diwliargcr wjw somctiines 
fired, bnt more often not—if the shock was too 
powerful tlie'gunpowflcr w.as scattered—if the ghiss 
tabu'was too small the gunpowder remained un¬ 
touched, and the glass tube wa^ eijdoilcd-—if too large 
the shock p&ssed tlirongh without effect upon any part 
of the apparatus, as was the case ulso when a im-tal 
wire took tlte place o( the tube of water. 

Arguing /rum tlu^ facts, Mr Sturgeon was led 
to uonclu^, that the reason why watiT was at all 
necessary, was because, it retarded the electric fluid 
until it had time (o act upon the combustible, water 
conducting it with infinite le^s rapidity then metal-— 
thus water, or aorae similar imperfect conductor, was 
.necessary. Also the experiments with the large and 
Broaj} tbbe*, proved that the shuck, although 
retards m its course, must remain concentrated, 
and, thtfefore, the simiUer the channel of water the 
greater certainty of success, though, nt the same 
time, the danger of ex]>loaton was vnalcrinlly iourca- 
scd. To obviate tliese difficulties, Mr. Sturgeon 
thought to substitute for tlie water tubes, a string 
or thread, dipped in water. Witli so much success 
was this attended, tlint be was enabled to fire gun¬ 
powder nt all times, with positive certainty and 
ssifcty,' wen when employing a Lcjdcn jur of not 
more tlian abcjut a quart cajuudty. The form «if one 
iimcbine fur this pur^iosc may be seen as follows:— 
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A i& n glass rod, supporting: a small stand of baked 
wood. - U is a button of metal, Ict^lnto the stand, 
and connected with the chain C. E-Ls a gfass rod, 
fitted Iti 4 cap, which is fixed to the foot D. G «$ 
a caj) of metal, fitting on tlie top of the glass rod E. 
.Scrtjwcd iuto the lop of it is the bent wire F F, 
wliich is terminated I;y a little ball sitnaled at about 
lialf nil iri(d) from I). II is the. wetted thread, (a 
common piece of pack-thread, doubled, about Uircu 
inches long, will do,) to the end of which is fastened 
the <'hain 1 . 

JiJF. - -Vloce some dried gunpowder on .the mutnl 
button U. Wc't the tlircud, and connect one of the 
chains to the oiitsitlu of a charged l<eyden phial, and 
thg other to the discharging —upon passing the 
shock tlic gunpowder will he fired. 

Re. —'i'ake away thy thread, and pnt a chain in 
its place—upon pa.ssUig the shuck the guniK>wdcr 
will be scattered, but not inti.iim-d. 

With a dry thread, one that is too long, the 
shock will not pass at all, but wiU> a little yevious 
arranjeraeut tlic experiment, will uevoc fail. It 
may, also, be fired at any disfaneo, with wires of 
appropriate JeugUi, and even under water, provided 
only that the connecting wires are covert*! with a 
tube of glass,or ludiau rubber vaniish. 


TIEVIVAL OF THE INSCRimONS ON 
COINS AND MEDALS., 

has been long known though we have not boen 
able to asccrUun to whom we owe the discovery fimfc 
a coin from wliich the inscription and the figures 
have been entirely effaced, so as not to present tlie 
slightest frtujc of an impression, may have the 
insci'iiition and figure partly or wholly restored by 
placing it tijion a hot iron. In order to jicrform 
this experiraent with the fullest cflect, the <-oiu em¬ 
ployed should be one equally worn down, and in 
which very UCtle of the metal has been worn off 
th« hollow parts by which the letters arc sur¬ 
rounded. 

When a coin of this kind, or wlmt is still better, a 
coin Qn which on illegible tracu of the letter still 
remains, is placed upon a heated iron, it will ho 
seen that an oxidation takes place over its whole 
surface, the film of oxide cluinglng its tint with the 


intensity or continuance of the heat. The parts, 
however, where the letters of the inscription had 
existed, oxidate at a different rate from the sur- 
ronpding parts, so that these letters exhibit their 
shape, and become legible in ccmsequence of the 
film of oxide which .covers' them'having a different 
thickneas,. and therefore reflecting ft different tint- 
froon that of the parts adjacent. The tints thus 
developed sometimes pass through many orders of 
brilliant colorsT particularly pink and green, and 
settle -in a btonxe, and soinetimcs a black tint;. 
n‘sting upon the inscription alone. Ih some cases 
the. tint left on the trace of the letters is so very 
faint that it can just be seen, and may be easily 
rcftmvfd by a slight friction of the finger.’ 

When the.rxpcrimrnt is often repeated with the 
Mine coin, and the .Oxidation successively Feinuved* 
after each experiment, the film of oxide continues 
to diminish, and at last ci-n.scs to make its appearance. 
It recovers the projHTty, honevrr, in the course of 
tinig. ^V'hcn'thc coin is first placed .upon the heated 
iitm, and cuiiscqucntly when the oxidatiou is tlie 
grcjitest, coii.'idcrablc smoke rises fnun the c(ffa, 
and ilimin^lu'S like thy film of oxide by fretjuent. 
repetition, A coin wUiuU Uaa ceased W give out 
this smoke, smoked lightly after twelve hours ex¬ 
posure to the air, liaving been removed from the 
hot iron at*thc beginning of tliat interval, and re- 
placeAupon it at the end of it hy a pair of pincers. 

From a grt-at number of experiments, it is finiud 
raiscil parts of the coin, and in niotlcrn coins, that 
the elevated ledge round the inscription oxidate first. 
Tills ledge, in an EugtisJi slnlliog of ISlfi, began 
by e.xhibiting a brilliant yellow tint before it uppCarcd 
tin any other part of the coin. 

Ill exaipiiiiiig a number of old coins, a brillianf 
red globule, aoeomjianied with a wncll of sulpliur, 
appeared ou one or ttvo points of the coin; and 
sometimes small globules, like those of quicksilver, 
exuded from the surface. - Other coins exhaled a 
most tiilulerabLc smt-U ; and an Indian pagoda be- , 
came perfectly black when placed upon tliclwiatt.^ iron. 

Such being the general facts resjiei-tiug the oxida¬ 
tion of coins, it becomes an interesting mepury to 
determifie its cause. If we take a homogoneous 
and uniform piece of sihrr, and place it upon a 
heated iron, its suiface will oxiilute equally, if 3 II 
the parts of it are exjioscil to the same degree of 
licat. A* cbju, liowpver, differs from a piece ,of 
silver of uniform tc,xlufe, as it has been struck with 
great force during tlie act of coining. In this 
process the .sunk parts liax'c obviously been most 
comjircsscd by the prominent parts of tliu die, and 
tbe elevated-parts least compn-sscil, ihe metal bring 
lef^ as it were in its n.ilural condition. A coin, 
(herefore, is n piece of nictnl in which tlic raised 
Idttcrs and figuiv-'s luivt; less deority than the other 
parts, aiid jconsoquetilly llius'ii parts oxidate sooner, 
or at a lower li-mpcniiim*. When the letters 
thein.aelvcs aic mhheil off by use, the purls im-- 
mediately below them have also less density than 
thu metal which surrounds them, andr coti.seqaeiitly, 
they R’ceive from heat hn oxidation' and a color 
different ftom that of the surrounding surface, 
llcnec, the reason is, obvious, why the inviriblc 
Ictfc-rs ate revived by oxidation* 

A »\iTiil-'ir effect takes place in the beautiful 
oxidations which are produitcd on a' surface of 
polished sU'-jT. When the steel has liaril portions, 
('.died jihis by the work^nen, the unifonn tint of the 
(i.xide stops near these i>oint/, which always dbplay 
coloi.- fioin the rest of the iniss. 
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The smoking of ihe coin, fhe diminution of its 
Wtidating power, by a repetition gf the experiment, 
and the recovery of tlmt power by time, sem to 
indicate that the softer parts of the irtetal absorb 
something from the atmosphere which promotes 
ojiidatien. Wiictiicr this is oxygen or not, remains 
to be defermided. 


TtlE MECHANICAL POWERS. 

MscnsNiCAi powers are simple, anjuigements by 
which we gain power at the expense of time; thus, 
if A r-erttdn weight can be raU^ lo a certain height 
by unassisted elrength, and the same thing U afiur> 
wards 'dune wUh one*tcnUi part of the exerlibn, 
through'the uae of a mechanic power, it wiU be 
'found to ruviiiire ten times as much lime. In many 
cases, however, loss of. time is not to be put in 

■ competition with the ability to do a thing; and 
since the advautnges wliich the mechanical powers 
^brd to mau, by enabling him to perform feats 
which, without their assistance, would have been 
fur ever beyond lib rvaeli, uie iiicaleubbly great, 

• tiie w'astc of time is overlouked, and is niuch more 
than balanced in the general result. It is true that 
if there arc several small weights, manageable by 
human strength, to be raised to a certain height, it 
snay be full as convenient to elevate them one by 
one, ns to take the advantage of the medumied 
powers in raising them all ut once; because Iho 
same time will be necessary • in both cases ; but 
suppose y\e should have an enormous block of stone 
or a great true to raise ; bodies of this de.scription 
cannot be separated into parts proportionable to the ‘ 
bnman stmigth, without immense labour nor perhaps 
without rendering them unfit for those purposes 
to'whieh they are to be applied; hence then the 
^ great imjKirtniice of the mechanical powers, by tl^ 

’ use of which a man u able, to manage with ease a 
weight ma'ny times greater than himself. 

Tlierc arc sLx mechanic powers, via. the lever, 
wheel and aj les inclined .plane; the tcrevri 
the pHlli>y ; and the wedge out of the whole or a 
part uf which, it will 'be found that every mech^> 
cal engine or pie.ee of macliiiiery is construAed. 

The Lever being the.sirtiplest of all the mechanic 
ppwers, is in gencial considered the first. It- is an 
indexible rod or bar of any kind, so disposed as to 
turn on a pivet or prop, wliich is alwtiys called its 
fulcrum. It has the weight or rcbistancc to be 
overcome attached to some one part of its length, 
and the power which is to overcome that resistance* 
applied to another; and, since thb power, retiatance,_ 
and 'fuicritni. admit of various positions with regard 
to each other^ so is the lever divided into three k^uds 

■ or modifications, distinguished as tiic first, second, 
and third kinds of lever. That* portion of it wbleh 
is contained between the fulcrum and the power, is 
called the acting part or arm of the lever; and toat 

f' part winch is between the fulcrunrandrasistauce, its 
resutiug part or 'arm. \ 

In' the, lever of the first kind, (he fulcrum is 
placed between the powe*r and the resistance. A 
poker, in tlie act of stirring the fire, well illnstrates 
. thik suldect; the bar is the the hand the 

^ .power, and the ools the resistance to be overcome. 
Ai^btber.cipnmoa application cd this kind of lever 
,• is tlm cto^vbar, or hand-spike, used for raising a 
Ia^''s^he or weight, la all these cases, power is 
gamed' in pi-opoi tion as fhe distance from the 
. fulcru^ td.tfie power, or part where the men apply 
tll^'strength, 4 greater lliait tt.e distance f^rom the 


.folcntm -io that end under the stpnc or itoight,, A 
moment^s Section will^how the rationale, of tiiU 
fact; for it » evident that if both tiie arms, of, the 
lever be that.te to eay, if the fulcrum: be 
midway bei^een-tbe power and weightf. im iidvfta* 
tage can be. gained hy it, iiccause they pass overi 
equal spaces in the same time; and, according ^ 
the fundamental, principle already Imd down, m 
a^aniage or power u gained, dime mvet bi Iw-i 
but, since no time is lost under, such circumstances, 
tlirre cannot he any,power gamed. If now, we 
supi)ose the fulcrum.to* be so reamed to^Ards tbs 
weight, , as to make .the acting arm of the lever 
three tinies tlie length of the'resisting arm, we shall 
obtain a lever which gains power in the proportion 
of three to one,' that ft, a ^single pound-weight 
applied at the‘upper end will balance three pounds 
suspended at the other. A pair pf scissors conSiit 
pf two levers of this kind, united in* one common 
fulcrum; thus the point .at whhdi the two levers 
are screwed togctlier is the fulcrum; tlie handles to 
which the power of tlie fingers is applied, are the 
eatreiuilics uf Ibe acting part Of the IcverS, aod tiw 
cutting part of the scissors arc the resisting parts 
of'the* levers; the longer, therefore, the handles, 
awl the shorter the points of the scissors, the more 
easily you cut witli tliem. A person who has 'any 
hard substance to cut, without any knowledge of 
tile theory, diminishes as much as'possiblu the * 
length of the resisting arms, or cutting part of the 
scissors, by making use of tliut pari of the instru¬ 
ment nearest the screw or rivet. Snuffers are levers 
of asuniUw description; snare most kind of pin¬ 
cers, the power of which coiisisls in the resisting 
arm being very short in compaiison with the acting 
one. ■ • 

In the lever of tiie second kind, Uic resistance or 
weight is between the fulcrum ami tile power. 
Numberless instmices of its a]>plication daily ]Te- 
sent themselves to our .notice; ainougst wbidli iKay 
be enumerated the common cutting knife, mrd by 
last and pattern makers, one end of which U fixed 
to the work-bench by a swivd-huuk. Two men 
carrying a' load between them, by one or more 
poles,- as a sedan chair, or os brewers carryiiig a 
cask 0 # beer, in wUiuii case either the back or iiuiit 
man may be considered os the i'uhiium, aiid the 
other as the power. Every door which turns upon 
its hinges is a lever of this kind; the hingia may 
be coDsiderud as the fulcrum, or centre of motion, 
the wbplQ door is the weigtit-to -be moved, and the 
power is applied to that'Side -(HI Wbidi the im uflla 
is usually fixed. Nut-cractfers, oars, rudders of 
ships, likewise fidl uader the same division. Tlie 
boat is .the .wirigkt to.be moved, tiie water is the 
fulQf^^^fmd.the waten'Ban at the oar is the power. 

ships are aUo levers of the secoud 
kind, wilie bottom of the vessel is the fulcrum, 
the ship the weight, and the wind acting against the 
sail is toe moving power. In this kind of lever the 
power or advantage is gained in proportion as the 
distance of the iiower is greater than the distance 
uf the weight from the fulcrum ; if, for instance, 
the weight hang at one inch from the fulcrum, and 
the power acts at five inches from it, the power 
gained is five to one ; liecause in such a case, the 
l>owei' passes over five times as great a space as the 
weight. It is thus evident why there is considerable 
difficolty in pushing oven a lieavy doot, if the hand 
is appli^ to too pan next toe hinges, although it 
may beoi>eDed with the greatest cose in tiie usual. 
i**«tood. In toe third kind of K'vcr, the fulcrum is 
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igaifi at one of the eitremitie*.' the weight or 
ijeeiatance at the other { wd it ie now the .power 
%hich ii applied between the falenim and resistance. 
lAs in this case the weight ie fi'rther the centre 
^ motion‘’than the power, such a lever U never 
iased, except m cases of ahsolote necessity, as in the 
of lifting up s ladder'perpendicularljr^ in oitler 
\ place it against a wall.: Tto iqaa who raisM it 
Aniiat place hia hands on the upper of the 
ladder; the power, therefore, is Uecessaillj placed 
much nearer the fulcrum than weight; ■ for t)>e 
hands ore the TOwer, tiie ground the fulcrum, and 
the upper paix of the Udder - the weight. The use 
of the common fire-tongs is another example, but 
the circumstance that principally gives this lever 
importance is. tfiat the limbs of men and anim^ 
are actuated by it; for the bones «re the levers 
while the joints are ^hts fulcra, ahd the muscles 
which give .motion to the limbs, or produce the 
power, are inserted and act close to the joints, 
while the action is produced at the extremities; the 
consequence of «(U‘h an anrangement is, that al¬ 
though the ntubcles must necessarily exert an 
onnrmnijS chnfcmcticl& force to produce grea^ action 
at the extremities, yet a celerity of motion eiisuea 
which could not be equally w^ provided fur in any 
Other mnnner. We adduce one example ito illus- 
■tration of this fact. In lifting a weight with the 
hand, tlie lower part of the arm becomes a lever of 
the third kind; the elbow is the fulcrum; the 
musi'lcs of the fleshy part of the ai*ra the power; 
and as these arc nearer to tbc elhow thau the h)Uid 
it is nu'essary that tlmir power should exceed tbc 
weight to be rftised.' Tlie disadv.antage, however, 
with respect to puwur, U more than coinpensatod by 
the couvcniencc resulting from this stninture of the 
arm ; and it is no doubt that which is best adapted 
to enable it to pert'onn its various functions; From 
these observations it must appear, that although 
tlii^arrangemcnt niust.be menCioaed as a modifica¬ 
tion of the lever, it cannot, in strictness, be called 
a mcclianical power ; since its resisting arm is in all 
cases, except one, linger tlmn the acting arm, and 
that one case is equal to it, bn which account it 
never can gain power, but in most instances must 
lose it. 

rConiinned oh page 155..^ 

COPPER IN AMMONIA. 

BT t, UACcptxocHi,a(.D.r.ii.8>r.i..s. 

It. is an unaccountable .omission of chemists, not' 
to have observed foat copper U solnble in ammonia; 

I mean, of course, in the metallic state. HxU so¬ 
lution takes place rapidly in the beat at which >tbe 
water of ammonia boils. The water is decomposed 
during the process, for the purpose of osidatiog the 
metal, and hydrogen is obtained. 

This fact may l>e turned to use in the arts. Gold 
trinkets, such os rhaiiis, are often made of a very 
inferior alloy; and in ^is coimtry, I believe, they 
are never better than eighteen carat gold. They of 
course reciuire to be colored, to use the jeweller’s 
term. This is done by dissolving the copper uf the' 
alloy to a certain depth on the surface; so that, 
after tins operation, the metal is in fact gilded, 
nothing but jmre gq|d being visible. The coat of 
pure gold is thus so slight, that it easily wears off 
in use; so tiiat the operation, of cleaning, (as it is 
BQppos^ to bu by the owners), requires to be fre- 


' quently. ^rformed,' and this is^done by a. fresh pro¬ 
cess of solution, 'hr coloring. * 

The method used by the artists is the application 
of a mixture of neufrm s^t, intended to disengage 
nitric acid, knth the assistsnee of heat. In what¬ 
ever .manner, however, this'is managed, there is 
much gold alro dissolved in the operation; so much 
hideed, that where much -work' of this nature is 
performed, the quantity of'ikueial rescued from the 
Rolutlokit ameuuts to a very cousiderable quantity 
annually. Artiste are accused of doing this .mUi 
fraudulent views; wUh'what tnith*l shall not pre¬ 
tend to ray. 'Whatever the fact may be as to Ais,’a 
fe^ repetitions of the coloring process are sufficient 
to destroy the finer kinds ot workmsnshqi, to the 
great regret of our ladies. 

Boiling ill ammonia is a 'safe substitKite for this 
pernicious process, as' it dissolves tbc copper from 
tiie allhy. and leaves jn’the umc manner, a gilded 
or yellow surface. .'It hog the advantage Chat it can' 
he performed by any one, without the necessity of 
employing an artist. 

MISCELLANIES. 

^•A Correspondent informs us, that he has found 
that simple immersion in hot water will effectually 
fix pliotogcnfo drawings, the paper for which baa 
been made by nitrate of silver only, and that this 
paper is very sensitive. 

Difft'rmt Spvcxei uf Silkwome.— The silk im¬ 
ported from India is by no means the production of 
the larva of only one species of moth. M.^f. 
Jleffer and Hugon have given the fuUowitig b'st of 
the insects, the silk of which is known in commerce. 

1. ilamhyx mori. Hie common silkworni. 

2. Bambyx rtligioex, (Helf.') Assanv. TTie co¬ 

coon of this phalaena has a finer filameut, more 
gjoss, and is softer to the touch than tliat of the 
former. Tlie larva lives on the banyan tree, (Fievt 
religiosa.) , 

3. Saturnina eithctica, (ITelf.) is found in tho 
mountains near Silhet apd Dacca; tlie cocoons are 
very largq. 

4. Saluniia popia, (Linn.) Tlie most common 
of the Indian silkworms* The silk most highly 
prized in Europe is its produce. In its wild state 
the Inrva feeds on the jujube *plaut. (Zizypkua 
jMjuba,) and on the Termiaalia atata, from which 
tho inhabitants gather the cocoons. It has not been 
reared in Europe, but M. Ilelfcr fohnd that it could 
bear domestication well. 

'.5. Saiumia aseamentis, (Helf.) from Moog'a in’ 
Assam. Its larva is found on the tanma uhtuai- 
yo/ia,«nd the Teranthera macrophylla. This insect 
prddncea five generations in the year; tiie cocoons 
coUlcted twice during the winter, arc the finest and > 
most abundant. 

6. Phakena cynthia, (Drury,) a speejes cbm- ^ 
monly reared riiroo^iout Hindoostan for producing '• 
silk : the larva feeds on the BtcfRus, grows rapidly, 
and is vety hardy; its silk is coarse, but strong, so 
that a dress made from it lasts for more than a per¬ 
son’s life, und such dresses are transmitted from 
mother to daughter. • 

It is coinuionly considered that Indian is inferior ' 
to Euro{>euu silk, but this more from the slovenly 
way the worms are reared in the East than from any 
inferiority in the staple. Attention is now much 
attracted to the subject \k India, and ere long this 
produce will most probably rival in quality that frsm 
Itelv. * 
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Action o/^Waler on Melted O/asa.—Mr. Parkcs, 
in his ISRSsys, has' ad\i.TtcU to 80 n»c appearances 
produced by water flung upon glass when in the 
furnace, whieh aj)i.ear e.\treinely strange, jJthough 
thev niTc related to hint by the most undisputed 
anliuuitus. * 

if « s'liall quantity, even « pint of water, were 
to l>e lliroAii into a crucible of glass in a melted, 
or ralhtr uieliing state,%hile the scum or sandiver 
if uputt ith sirrfuce, the water would be converted- 
instantly into steam,'so that an expinaion would 
take place; and if the quantity of water were luor. 
considerable, the furnace would probablv be blown 
down. • 

But when the sandiver has been scummed off. 
and the glass in quiet fusiou, if water is thrown on 
it, the globules dunce upon tin; suiface of the 
mcltod glass for o considcruble time, like so many 
globules of quicksilver upon a drum head, while the 
drummer is beating it. • 

There is, however, a simiiar appearance to this 
that takes place in iron; for water evaporates 
* sooner from a plate of iron that is heated %n redness 
only, tliaii from a plate that has been brought to a 
welding heat, or very nearly to (he heat necessary 
to molt it, 

But ill the manufacture of black bottles, it fre¬ 
quently happens, that while the workoi^-n are 
employed in moulding and blowing the bottles, that 
the glass, or metal as it is called, heroines too cold 
to work, so that they find it necessary to desire the 
fit L’nien to throw in cold and increase the heat. 

This, however carefully it may be done, will 
sometimes produce so much dust that tin* surface of 
glass becomes covered will) coal dust. When this 
accident occurs, it occasions such a motion within 
the melting pot, that the glass appears as if it were 
actually boiling; and if the metal was used in this 
state, every bottle would be speckled throughout 
and fall of air bubbles. 

Now, as it wovdd be very inconvenient to wait for 
tlie whole of this coaly dust to be consumed by the 
fire, and, besides, it might occasion the glass to 
boil over the etlges of tlio melting pot, fc-'ie work¬ 
men have to cndi-avour to discover an easy and 
cfiectual remedy for tliks accident; and this remedy 
is no other than common ivater. 

Whenever this bircaiu-itance taKCS place, the 
woikriif-.n throw a little water iuto each of the 
melting pots. This water bus the efi'ect, not only of 
stilling the boiling of the glass iiomediatcly, but it 
also .renders the metal ns smooth and pure as 
before. 

Mr. Parkes considers this curioue and almost 
instantaneous effect, as probably owing tothe^atcr 
becutniiig decomposed, and affording its oxygci^to 
the coal dust, and thus converting it into carbonic 
acid gas, which immediately escapes and is dissipated 
^n the atmosphere. 

Simple Remedy io Purify Water .—is not so 
generally know as it ought to be, that pounded 
tdum possesses the propefty of pnrifyiag water. A 
large table-spoonful of pulverized sdum, sprinkled 
inlo*a hogshead of water, (the water stirred round 
at the time,) will, after a lapse of a few hours, by 
precipitating to the bottom the impure particles, so 
purify it that it will be found to posst-ss nearly all 
the freshness and clearness of the finest spring 
water. A pailful, containing four gallons, may be 
purified by a single teb-spo^nful. 


Varbonate of Potash from Green atid Pry Plants. 
—M. Bect^uercl has made some experiments on the 
manufacture of potash. • Thi! conqiarative analysis 
of a great number of asiies have proved that those of 
green wood yield a much greater proportion of 
saline matter than dry wood. This difference/ 
is especially 'striking With the a.shcs of fern 
the ley of the ashes cohUiins a mixture of su]f- 
curbonate and sulphate of potash ; the jfiopor- 
tioii of the former varies from O'dri to 0'6.'i; it 
is this variation which couses the great diQ’urcnce of 
quality and price in potash of ^;oinniei'cc; it 
Incomes, therefore, Very important, in the iiianu- 
faciure of potash, to separate the sulphate with 
which the subcarbonatc is mixej. M. Becqucrel 
effected tlih» by conceutniting the solution to .spec, 
grav. about 1*4, uiid allowing it to cool: the greater 
part of the sulphate of potash crystallizes on cool¬ 
ing, and the saline matterwhich rcRiahis in Kolution 
contains afterwards U’OO of subcarbonatc. M. Bee- 
quereLbaa also ascertained, by Ids numerous analysis 
of different kinds of ashes, that those of the linie- 
buruer contain very little sulpbate of potash, which 
is undpuhtedly due to the action of tnc lime upon 
the Bulpliate of potash, with the assistuuct'. of cliar- 
cool. This faft, M. Becquerel remarks, ni.iy Iced 
to some advantage, by adding lime to the wood, 
the ashes'of which are intended for (lie manufacture 
of potash. 

Filiirhiy Machine.—Take a large flower-pot, and 
put citlierw piece of sponge nr some cleanly washed 
moss (Sphagnum is to'be jireferred) over llu* liolcat 
the bottom. Fill the pot full with u tni.vture of 
equal parts of clean sharp sand and charciKiI broken 
into picce.s about the size of peas. On tliis lay u 
pirn; of linen or woollen rloth, large enough to 
hang over tlie siiles of the pot. I’nur the w.ilcr to be 
filtered into the basin formed by the cloth, and it 
will conic out pure through the sjiougu in the bottom. 
The doth must be frequently taken out and w'aslil'd, 
ns must the sand and charcoal, mid the ))icce of 
s]ionge or moss in the bottom. The larger Uie pot, 
the mure complete will be the filtration, llie char, 
coal is easily procured, by burning a few' pieces of 
wood in a slow lire. This is the cheapest dcscrip. 
tion of filter which wc know of.— Gardntcr'sftay. 


QUERIES. 

tliy—Wliat Id Kynii* aiili dry r'^t i (•inoosiUoH .•t/uU 'ied 
I ■ 

no—What U thv iicst n.-cci|)t for permanent uik for Miiluig 
on liiH.li wKlKnif prciMralqw T Jnsvcrcii in Z07. 

11 ]—How fv )hc Konioiihost'C ItylX. >is ahuvsn ut iho burroy 
/»»loglruI (lardons, produced? jjntu’crtil in ]<tgt ISS. 

112— VVhftt pnlnts of cuinpsirafivo diffcrniirc nm thcic l>c 
twecD coiiioioii aud voltaic electricity ? Amven^l in page 
ICO. 

113— How ore Kiavs seule. bread Reals, and gum .iculs 
made ? Aattceral ir j>age 181. 

114 — If you p):i >'0 a pnil of water in a freah-painted room a 
filui of oil will coiue «n tbo surface. tVhni is the reason ot 
t ? AmtPf red in jHgc 2fJ7. 

11 Ti—How arc the colored il.imos iif rocket stars, and other 
fire works, produced * .'tnwtn-il %n jn/get 250ami :>2S. 

JIG—When an effcrvosciiy dr.iiiybt is mixed in a lumblcr, 
.'ind hijrrod with a s)>oon or glaw rod. this sti iking Ihc edgo 
of ihe glass emits a diffvrcnl sonml as (lie c-fi'ervoscetico pro* 
rpcdu. tv by is this { Amuntil in page Z07, 

117—How nro alravv huh, wlubnicdr Antwered in 7>ege 
ICU. 

]I8—How is heos' wax hkacbed? Anmeered in page 
160. 

119—How are c«seiiUal oiU 
359 - 


distilled? Antwei'ed 
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DISTILLATION. 

Thb term dilution b andentood to signify the 
process of purifying liquids by boiling, or Arst con- 
ferting them into steam, and condensing that steam 
afterwards^by which means those impurities, which 
are not of a volatile nature, are retained in the atiU, 
or vessel in which the boiling ipt^rrted on, while the 
steam itself cootatiM the morp'Bttereal parUcles of 
the original mass. 

In its application to the purposes of life, distilbtion 
b of the utmost importance and extent, and would 
naturally be divided into various sections, according 
to tbe nature of the product required. Thus the 
distillation of ardent spirita^)f acids—of essential 
<db—and of bituminous substances, as in tbe ma> 
Dufbetare of br, ooalgas, Aco.,are^ooesses, similar 
In prinoipb, and in the apparatus employed, however 
mudi may vary iu detail and manipulation. 

In conaideriog tl^ proeesa it b flnt necessary to 
describe IHe 8tiU, or, as it was once called, TAs 
Al9mHe. A b the body o{ the itill; It b 
set in briclC'Work, and rambbed with a Are.place, in 
the same manner as a common brewing copper, except 

VOL I.-20. 


that it is contracted at the top Into a narrow oriAce. 
only sufficient for a roan to creep in should such be 
requisite. B b the bead, which fits closely over the 
upper part of A—the bead b continued without an 
Often joint till it arrives at C, which is Che month of 
the worm, or condeoser. The worm proceeds in a 
■pir^ form from the top to the bottom of tiie worm 
tub here it passes through the wood of tbe tub, 
ending in a short piece, called tbe noee. E b a r-tm 
Co receive tbe condensed steam, which durii^ the 
prooesa passes from the worm. F b a pipe, con* 
pected with tbe dstem K. to keep tbe worm tub 
supplied with odd water. G is another pipe, ib-«> 
tened to the upper part of tbe tnby and cirrit*d 
through the floor to take off tbe warm or waste 
water. U b the firo-place. I a trunk w shoot, to 
carry away the impure Uiqpiid remrining In the still 
af^ tbe spirit is extnwtud^frpm H. J b tbe coal, 
hob. K tbe water cbtergy<^uch may be at any 
coDveobnt dutance or ritaaiHM^' 

Ihe proceu b aa foUoiH^F-lka liquid, fiir 
exampb beer, b put Into ^ VMael A, until about 
two-thirds folL Tbe he^ B .b put <m ao as to 
unite well with the body, and aln with the month 
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of tiie worm C. T))« joints arc now luted, that is, 
•llul up well witli the following 

CXMENT, OR LOTS. 

1 lb. of whitening. 

1 lb. qf flour. 

. 4 lb. of salt—and 

Water to make it into a stiff dongb. 

lUs is file composition used hj all the spirit 
distillers. It is hard, not liable to crack or peel off> 
and is the better for keeping. The apparatus is 
now prepared for working. The fire is^ urged, 
util the contend of A nearly boil, which is' known 
a few drops passing from the worm. Great care 
is now reqnisite lest £e still should boil over, or as 
it is technkally called, should run/out. The fire 
being watened, the still will gradually beSonie in a 
boili^ state, and the steam pass more rapidly info 
the worm, and consequently the conden^ spirit 
come more rapidly from the nose of it into the 
■can placed be^fo. The distiller now damps the 
firesomewhkl, and opens.the cock seen in the lower 
end of the pipe F, thus supplying ^ worm 
tub with cold water. This whra first admitted 
plays against the bottom of the worm, cooling as 
much as posable ^ spirit ss it passes out— 
becoming itwif propordonably heated. specific 
gravity teing thereby lessened it ascends, tooling 
the worm in its progress upwards—for it wUl be 
remarked, that the cooling oftbe worm, and con¬ 
sequent heating of the water in contact with it, is 
gradually progressive; and as the spirit within is 
cold only when about to run away, so the water 
arrives at its full beat when at the top of the worm 
tub. In this heated state, the water being no longer 
■usrful for condensation, it passes off by the pipe G. 
The duty levied upon spirituous liqnors is so 
great—the quantity eonsnmed so enormona—and 
the facilities of the manufacture, and after disposal 
of them BO great, that the excise regulations rela¬ 
tive to distillation are necessarily numerous and 
vexatious. Thus no person is allowed to use a still 
•of a capacity greater than seven quarts, without 
giving notice and registering the some; if to be 
used only for the extracting of essential oils, acids, 
ammonia, or other product, not to be used after¬ 
wards. as a drinkable article, a few cautionary regu¬ 
lations ore all that the owner will be subjected to: 
but the utmost severity of inspection attends the 
Tectifler, and malt distiller, to prevent infringement 
of Ae law, and to protect the revenue. For ex¬ 
ample, the rectifier must have one still, at least of 
120 gallons—give notice when he is about to work 
—when not at work, the head of the still is logked 
by a staple, or chain, passing over it to a bnm 
above, and the fire-pl^ door is also kept fasteObd 
up by the exciseman. The distiller charges the 
wlmn he pleases, mid sends a notice in writing 
six hours previously, to inform the offiem* that he 
is about to work at a certain hour the next morning. 
The exciseman comes — measures the oonteats— 
locks down the hesd with on iron bar across it, « 
ewpresented in tiie plate—unions dw fire-place, 
and fkstens up the discharging eock at the bottom 
^ thh stub In the evtsfing, when the whole 
operation ia done, the head, and fire-place are 
fiistened up os at first. 

The first proceeds^ or the spirit which runs im¬ 
mediately after the •boiliig commences, is very 
strong, and remains so for some considerable time— 
it thu gradually becomes weaker and weaker, until 
«t last it contains but litUc spirit, and that con¬ 


taminated with some of the impurities of the residue 
in the stUl. This weak impure spirit is called/rinfs, 
and is set aside for re-distillation. When the whole 
spirit is extracted, the liquid remaining jn the stiU 
is called tpent teoeh, and ia either given to pigs end 
cows, or started from the drains as useless. 

T^ circumstances which most engage the atten¬ 
tion of the distiller are, first, to look occasionayy dC 
the luting, and to repair it in case of a leak^. 
Secondly, to know when the still ia about to boil. 
This he ascertains in a curious manner :*viz. by 
putting a drop of candle grease upon the ball of the 
head, and others at r^ular intorvab of about 
one foot each upwards, and along the neck. When 
that drop at the top bend of toe heck melts, the 
steam is passjpg over, and the fire is car^ully 
vratched—when all of the spots are melted, the 
still boils. Thirdly, his care is to obtain the spirit 
^utVe cold, the supply of water being regulated so 
as to bring the spirit to a temperature of not greater 
than 60° Fahrenheit; and fourthly, to waste no 
spirit by stopping the process too soon ; this is 
ascertained bjr tlirowing a spoonful of the feints 
then pissing into the fire; if it suddenly inflames 
it is known still to contain spirit. Tliis, however, 
though toe usual pnictitx;. is nut a criterion, because 
cpmmon water thrown upon a hut fire will, hy being 
instantly decomposed, flaiuu in like manner. The * 
better practice is to throw a litlh; on the head of the 
still; this being hot, changes the H([iud thrown U])on 
it into vapour—if this catcln^ fire, upon the ap¬ 
plication of a candle, it is known to be worth pre¬ 
serving. 

CContinned on page 20G^ 



THE OXIDATION OF COPFEK-PLATES. 

Thr oxidation of cop]MT-pbiti;s is a matter of vefy 
great importance in tUc arts; nor ure the printers 
aware of the injury wbic.. llicsi* sustain in conse¬ 
quence of it. It U usual, in all great and expensive 
works, not to print more inquessioiH at once than 
are required fur the prcM-ut demnnd, when the 
platiM are laid adde till tlii-y ace again wgnted. 
Thus they are ofu-n kept fur many years; while, 
after each operation, they iicijitire an iridescent oxi¬ 
dated surface, which is removed by the hand of the 
operator in the first inking. A sede is thus repeat¬ 
edly removed from the plate, to the great injury of 
all toe finer lines—producing bad impressions, and, 
together with ordinary injury from the hand and the 
clialk, at length rendering it what is technically called 
rotton and useless. 

The mere operatfoB of inlrjn g must, in time, wear 
out any plate, even in the most careful hands; but 
this evU would be diminished by preventing the oxi¬ 
dation in question; which, in some cases, produces 
a for thicker crust than would be imagined, and es, 
in itself, ■nffioient to be a cause of very serious iigury 
to the diitan"— and fointer parts. 

This evil might be dimii^ed by printing more 
impreerions at ou time: but, where it is neceesery 
to lay toe plate aside, it might be entirely prevented 
by varnishing. For this purpose, common lac var¬ 
nish is miUy applied; and it can be removed, when 
requisite, by spirits of wine. The varnish of 
caoutchouc might also be used for tim same porpoee. 
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THE MECHANICAL POWERS. 

(Resutned/rom paye 151, and concluded.) 

The Wheel and Axle is tbe next mecbenical 
power to l>e considered; it must be known to ereiy 
mder who has seen a Tillage well; for it is bj this 
power that the bucket u drawn up, although in such 
^ ceuws, instead of a wheel attached to the axle, there 
is gcncrallj only a crooked handle, which answers 
the purpose of winding the rope round the axle, 
and thus raising the bucket. It is erident, howexer, 
that this erfioked handle is equivalent to a wheel; 
for the handle describes a circle as it rexolves, while 
the straight yieee which is united to the axle 
corresponds with the spoke of a wheel. This 
power may be refo'xcd into a lereiw in fact, what 
is it but a lever moving round an axle ? and alwap 
retaining the eifect gained during every part of the 
motion, by means of a rope wound round the butt 
end of the axle : the spoke of the wheel being the 
' long arm of the lever, and the half diameter of the 
axle its shnrt arm. The axle is not in itself a 
mechanical power, for it is as impotent as a lever, 
who.Hu fulcrum is iu the centre; but add V> it the 
wheel, and wc have a power w]uc|i wilt increase in 
proportion as the «'trcnmfercnce of the wheel ex¬ 
ceeds tiiat of the axle. This arises from the velocity 
of the circumferenee being so much greater than 
that of the axle, as it is further from tiie centre of 
motion; for the wheel desuribes a great circle in 
the same space of time that the axle describes a 
small one; therefore the ]iower is incrensiul in the 
same propt)rtion as the circumfernn<'e of the wlietd 
is greater than that of the axle, lliose who have 
ever drawn a bucket from a well by this machine, 
must have observed, that as the bucket a-sccndi'd 
nearer the top the difficulty incnvised: such an effect 
must necessarily follow from the views wc have just 
offered; for whenever the rope coils more than onr« 
the length of the axle, the difference between its cir¬ 
cumference and that of the wheel is necessarily 
diminished. To the principle of the wliecl and axle 
may be referred the capstan, windlass, and all those 
numerous kinds of cranes which are to be seen at 
the^fferent wharfs on the banks of the river Thames. 
It is scarcely necessary to add, that the force of the 
vrindmill depends upon a similar jiower. The tread¬ 
mill furnishes another striking example. The wheel 
and axle is sometimes used to multiply motion, in¬ 
stead of to gain power, as in the multiplying wheel 
of the common jack, to which it is applied when the 
weight cannot conveniently have a long line of 
deacent; a heavy weight is in this ease made to act 
upon the axle, while the wheel, by its greatest cir¬ 
cumference, winds up a much longer quantity 
of liue than the simple descent of the weight could 
require, and thus the machine is made to go much 
longer without winding than it otherwise would do. 

The Pulley Is a power of very extensive applica¬ 
tion. Every ouc must have seen a pulley; it is a 
circular and flat piece of wood or metal, with a 
string which runs in a groove round it. Where, 
however, this is fixed, it cannot afford any power 
to raise a weight; for it is evident, tliat, in order to 
raise it, the power must be greater than the weight 
and tliat if tlie rope be pull^ down one inch, the 
weight will only ascend the same space; con¬ 
sequently, there cannot be any mechanical advaa- 
tsj^ from the arrangement. 'Tltis, however, is not 
tlie case where the pulley U not fixed. Supimse 
one end of Uu: rope be fabtened to a hook in the 


ceiling and that to the moveable pulley on the 
a cask be attached, is it not evidmt the hind 
applied to the other extremity of the rope vriil sus¬ 
tain it more easily than if it held the cask suspended 
to a cord without a pulley ? Experience shows that 
this is the fact, and theory explains it by su^esting 
that the fixed hook auatains half Che we^'ht, and 
that the hand, Uierefore, has only the other half to 
aostain. The hook will also afford the some assis¬ 
tance in raising the weight as in sustaining it; if 
the hand has but one half the weight to sustain, it 
will also have only one half the weight to raise; but 
observe, that in raising the weight, the velocity of 
the hand must be double that of the cask; for in 
3rder to raise the weight one inch, the band most 
draw each of the strings one inch; the whole string 
is therefore shortened two inches, while the weight 
is raised only one. Pulleys then act on the tame 
principle as the lever, the deficiency of strength of 
the power being compensated by ito superior vdo- 
city. It will follow, from these premises, that the 
greater the number of pulleys connected by a string 
the more easily the weight is niitcii, u the difficulty 
is divided amongst the number of strings, or rather 
of parts into which the string is divided by the 
pulleys. Several pulleys, thus connected, form 
what is called a system, or tackle of pulleys. They 
may have been seen suspended from cranes, to raise 
good! into warehouses, and in ships to draw up the 
sails. 

The Inclined Plane is a mechanic power which 
is seldom used in the construction of machinery, 
but applies more particularly to the moving or 
raising of loads upon slopes or hills, as in rolling a 
cask n]> or down a sloping plank into or out of a 
cart or cellar, or drawing a carriage up a sloping 
road or hill, all which operations are performed with 
less exertion than would be required if the same 
load were lifted perpendicularly. It is a power 
which cannot be resolved into that of the lever; it 
ia a distinct princiide, and those writers who have 
attempted to simplify the mechmical powers, have 
been obliged to acknowledge the inclined plane as 
elementary. The method of estimating the advan¬ 
tage gained by this mechanical power is very easy | 
for just as much as the length of the plane exceeds 
its perpendicular height, so much is toe advantage 
gained; if, for instance, its length be three times 
greater than its height, a weight could be drawn to 
its summit with a third part of the strength required 
for lifting it up at toe end; but, in accordance with 
the principle so frequently oUuded to, such a power 
will be at the expense of time, for there will be 
three times more space to pass over. The reason 
wlfy horses are eased by taking a zigzag direction, 
fy ascending or descending a steep hill, will appear 
from the preceding account of toe action tii6 
inclined plane, because in this way toe effective 
length of toe inclining surface is incraased while its 
height remuns ttie same. 

The Wedge is mthcr a compound, than a distinct 
mechanical power; since it is composed of two in¬ 
clined planes, and in action frequently perforins the 
functions of a lever. It is sometimes employed in 
raising bodies, thus the largest ship may m raised 
to a small height by driving a wedge below it; but 
its more common ^plication is that of dividing snd 
cleaving bodies. As an devator, it resembles az« 
actly the inclined plaim; for the action is obviously 
toe very same, whether the*'wedge be pushed uxxder 
toe load, or the load be drawn over the wedge. But 
when the weiigc is drawn forward, the percassivt 
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tremor excited destroja, for an instant, the adhesion the statements made to the Commissioiien* Tbe 

or friction at its sides, and ao^ents prodi^ooaljr solntion for Ae experiment at Somenet Honae» 

the effect. Ifrom this principle chiefly is derired consisted of 224 pounds conorire snblimate to 

the power of the wedge in rending wood and other 1,062 gallons of water, being rather more then 1 

substances. It then acts besides as a Icrer, insinnat- pound of corrosire sublimate to 5 gallons water, 

ing itself into tbc cleft as fret as the parts are opened (the proportion last named bj Mr. Kyan,) ^ prlee 

by the ribrating concussion. To bring the action of ^ t^ corrosive snblimate at the time of this 

the wedge, therefore, under a strict calculation, experiment bang 3t. Id. per pound. It was stated 

would be extremely difficult, if not impossible. Its by Mr. Kyan &at the solution loses noneof^Hs^ 
effects are chiefly discovered by experience. All the strength, and becomes in no way altered by ths 

various kinds of cutting tools, such as axes, knives, immersion of the timber; and the greater part" of 

chisels, saws, planes, and files are 'only different the solution in the tank, at the time of the Com¬ 
modifications of the wedge. ^ missioners’ visit to Mr. Kyan’s premisedi was stated 

TAe Screip is a most efficient mechanic powe^ to have been in nse some years, 
and is of great force and general application. It la ** IVo bottles of the solution used for the ex- 


io reality uothing more than an incliued plane formed 
round a cylinder, instead of being a continued 
straight line. Its power is, therefore, estimated by 
taking its circumference, and dividing this by the 
distance between any two of its threads; for what is 
taking the circunifcrencx of a screw, but another 
mode of measuring the length of the inclined plane 
which wraps round it ? and taking the distance 
b^een one thread and the next to it, is but mea* 
soring the rise of that inclineil plane in such length; 
and from the properties of the inclined plane, it 
follows, that the closer the threads of a screw arc to* 
gether in proportion to its diameter, the greater will 
be the power gained by it, 

ANTI* DRY ROT. 

Thr dry rot is a plant called by botanists merulittt 
larhrymam, which is, alas, too common on the Inside 
of wainscottings, where there is not a free circulation 
of air, in the hollow trunks of trees, beams, ship 
timber, Ac. It first ap^iean like a soft, very light, 
cottony mass, of a white color; afterwards it throws 
out yellow or orange-colored veins, which at last 
become reddish brown, and distil as it were drops 
of water, filled with minute ferruginous sporules or 
seeds, which, by the liquid, are conveyed to other 
parts of the trunk ; and thus the dreadful contagion 
is propagated far and wide, and the original 
timber broken up into perfect dust, its destriiotion 
being occasioned not merely by the growth of the 
plant itself, but accelerated by the moisture thus in¬ 
troduced. 

The principle upon which all anti-dry rot pre])ara- 
tioni must be formed is, that vegetable life should 
be destroyed, and yet that the woody fibre should 
not be injor^^and to fulfil both these cnnditioiu 
nothing but a solution of corrosive sublimate is found 
'4> auswer, and this in proportion to the degree of 
terfectiou with which the various bodies are satui;a- 
ed by the drug; thus for cordage, canvas, and 
wood under certmn circumstances, it is sufficieni; 
>at it has yet to be proved how far it may be effica- 
nous for large beams of timber, as this must depend 
spun the fact of peuetration. 

'Hie following remarks are extracted from the 
Bviilence taken before the Commisrioners appointed 
to examine into the efficacy of Mr. Kyan's process. 

**A11 the persons examined, who have used the 
prepared wo(^, are of opinion that the process ren¬ 
ders the ordinary length of time for seasoning timber 
unneoesstry. Sir Robert Smirke, however, thinks 
while timber of large scantling may be used 
the sooner for it, still it would not supersede the 
usual length of time for seaainiikg wood for joiners' 

As to the strength « the solution, with a view to 
the expenWr ^ inconsistency in 


perrment eX Somerset House were sent to Professor 
Faraday, one haring been filled before the immer¬ 
sion of tlie timber, and the other afterwards; and 
be has stated that they contain the same proportions 
of corrosive sublimate in solution. 

“On the point of expense, it may be proper to 
observe that the additional cost of building the 
Samuel Enderbey, a ahtii 42U tons, entirely of the 
prepared ^timber, was 2-10/.; and it appears that 
the Board of Admiralty have agreed to pay at the 
rate of 15*. a Ioa|l extra for such as may be used in 
the construction of the Linnet. 

“ As to the salubrity of the proccKS, the evidence 
proves it to have produced no ill effect upon the health 
of the workmen, who have used the prepared tim¬ 
ber for shi]) building or other purposes. It, however, 
appears that great cantion is requisite in preparing 
the solution, and in the use of the process. 

“ With regard to its effects on the health of 
ships’ crew, the Commissioners observe that the 
Samuel Kiiderbey, which was completely built with 
prepared timber last year, sailed last October for the 
South Seas; and in three accounts received from 
apprentices on board her, (none otiiers have come to 
hand) one of which was dated lat. S'* S., long. 24^ 
30 W., the crew was mentioned as being all well. 
Another ship, the John Palmer, was extensively 
repaired in the autumn of 1833 with new timbers 
and uew topsides from the light-water mark ; the 
interior was also new from the lower deck njiwards; 
and the whole of the timber used for these works, 
as also the plank used for the men’s fitted sleeping 
berths, were prepared on Mr. Kyan’s plan. I'wo 
accounts received fn>m the master since she sailed, 
one dated on the Line, and the other from the 
Straits of Umor, state that the crew were all well. 

“ The Commissioners consider it desirable to avoid 
any risk, by placing provisions in direct contact with 
the prepaid wood; and they suggest that ropes and 
sails being much bandied by seamen, the raw mate¬ 
rial of them when prepared, should Iw washed, prior 
to being manufsetured. 

** As to the allied increased purity of bilge water 
in ships built <A the prepared timber, some that waa 
pumped out of the Samuel Enderbey last «Htaiw>n^ 

• waa.perfectly sweet.* ” 


THE INDIAN BLOW-PIPE. 

Whik a native Maconshi goes in qnest of fra- 
tiiered or other game, be seldom carries his bow 
and arrows. It is the blow-pipe he then uses. 
This extraordinary tube of death, is, perhaps, one 
of the gr^est natural curiosities in Guiana. It is 
not foun<Pin the country of Macoushi. Utose 
Indians tell^ou that it grows to the south-west of 
tltem in the wilds which extend betwixt them and 
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; tte Bio N^ra. l%o ned mogC grow to an amariny 
loigth, aa the put die Indiaiit nae la from ten to 
i diem feet long, awl no tapering ean be peroelTed 
f In it, one epd bring aa tUek ae the other. It la of 
;ab^t yriknr crior, perfeoClf amooth bodi inaide 
^and oat It growa hoUow} ndr ie then the leaet 
f»pearanee of a knot tbrooghont the whole extent 
fl^ •adree call it ottroA. TUa of itaelf, U too 
aleq^ to ancwer the end of a blow-pipe; bnt then 
ie aTj^ce of palm, larger and itronger, and com¬ 
mon in Bniana, and tbia the Ind'ana make nae of 
aa a oaae, in which thejr pnt the otamk. It ie brown, 
eoscepUble of a fine poliah, and appears aa if it had 
joints fire or six inches from each other. It ia 
called tOTHonrah* and the palp inaide is easily 
extracted, by steeping it for a few days in water. 
Thus the ourah and samoarah, one witlun the othe>, 
form the blow-pi|)e of Galana, The end which ia 
applied to the mouth ia tied round with a email 
■ilk-grass cord, to prevent its splitting; end the 
other end, which is apt to strike against the ground, 
is secured by the seed of the acuero fruit, cut bori- 
■ontallj through the middle, with a boSe made in 
the end, through which is put the extremity of the 
blow-pipe. It is fastened on with strjng on the out¬ 
side, and the inside is filled up with wild bees' wax. 
The arrow is from nine to ten inches long. It i% 
made out of the leaf of a species of |ialni.tree, called 
eotrcour/Vc, hard and brittle, and pointed as sharp as 
a needle. About an inch of the pointed end is 
poisoned n*itb the wnraii. The other end is burnt, 
to make it still harder, and wild cotton it put round 
it for about an inch and a half. It requires con- 
riderahle practice to put on this cotton well. It 
must just be large enough to fit the hollow of the 
tube, and taper off to nothing lownwards. They 
tie it on with a thread of the silk grass, to prevent 
its riipping off the arrow. 

With a quiver of poisoned arrows slung over his 
shoulder, and with his blow-pipe in bis hand, in the 
same position as a soldier carries his musket, the 
Macoushi Indian advances towards the forest in quest 
of powises, maroudts, woracabas, and other feathered 
ga^. 

Tne^p generally sit high up in the tall and tufted 
trees, but sUll are not out of the Indian’s reach; 
for his blow-pipe, at its greatest elevation, will tend 
an arrow 300 feet. Silent as midnight he steals under 
them, and so cautiously does he tread the ground 
that the fallen leavea rustle not beneath his feet. 
His ears are open to the least Mund, white his eye, 
keen at that of the lynx, is em|>loyed in finding out 
the game in the thickest shade.' Often he imitates 
their cry, and decoys them from tree to tree, till they 
are witliin reach of his tube. Then taking a poisoned 
arrow from his quiver he puts it in the blow-pipe, 
and collectt his breath for the fatal puff. About 
two feet from the end through which he blows, there 
are festoted two teeth of the acouri, and these serve 
him for • sight. • Silent and awift the arrow flies, 
and aeldom &U to pierce the object at wb>ch it ia 
sent Sometimes the wounded bird remains in the 
same tree where it waa shot, and in three minutes 
falls down at the Indian'a feet. Should be take 
wing, his flight is of short duration, and the Indian, 
following the direction he hu gone, is sure to find 
him dead. It is natural to imagine that, when a 
■light wound only is inflicted, the game wiU moke 
its escape. Far otherwise; the woo^i poisaBsInio>t 
instantaneously mixes witii blood or water, so that 
if you wet your finger, and dash it along the )>oisoned 
arrow in the quickest mumer possible, you are sure 


to cury off sobo of the polsoc* Though time 
minutee generally el^me before the conToUm eome 
on in tibe wounded bird stfll a stnpw erldently 
takes place sooner, and tUa stupor nanifests Itiitf 
by an apparent unwfllingnees In the bird to move. 

The Indian, on his return home, car^Phlly snapei^ 
Us blow-pipe from the top of his spiral ro^, arid^ 
placing it in.on oblique position, less it should ra* 
crive a cast. 


DRAINING LAND BY STEAM POWER. 
The draining eff land by steam power baa been ex* 
tenfiTely adopted in die fens of Ldncolnibire, Cam* 
bridgeah^, and Bedfordshire, and with immenaa 
advantage. A steam engine of 10-borse power 
bos been found sufficient to drain a distriA compris¬ 
ing 1,000 acres of land, and the water can always 
be kept down to any given distance below the plants. 
If rain fall in excess, tne water is thrown off by the 
engine; if the w-eather is dry, the sluices can be 
opened, and water let in from the river. The en¬ 
gines are required to work four months out of the 
twelve, at intervals varying with the season, where 
the districts are large; the expense of drainage by 
steam power ie about 2a. 6d. per acre. The first 
cost of the work varies with the different nature of 
the substrata, but generally it amounts to 20a. per 
acre for the machinery and buildings. An engine 
of 40-horse power, and scoop-whrri for draining, 
and requisite buildings, costs about j^4,000, and ia 
capable of draining 4,000 acres of land. In many 
places in the fens, land has been purchased at from 
J^IO to £20 per acre, which baa been so much im¬ 
proved by drainage-as to be worth ;1''60 or £70 per 
acre. The following list shows the number of steam- 
engines employed for this purpose in England:— 
Deeping Fen, near Spalding, Lincolnshire, contain¬ 
ing 25,000 acres, ia drained by two engines of 60 
and 60-horse power. March West Fen, in Cam¬ 
bridgeshire, containing 3,600 acres, by one engine 
of 40-borse power. Misserton Moss, with Ever- 
ton and Graingley Cars, containing about 6,000 
acres, effdhtually dndued by one engine of 40-hor8e 
power LittlejK>rt Fen, near Ely, about 28,000 acres, 
drained by two steam engines of 30 or 40-horse 
power each, ^ore steam was used there were 75 
wind-engines in this district, a few of which are atiU 
retained. Middle Fen, near Soham, Cambridge¬ 
shire, containing 7,000 acres, drained by an engine 
of 60-horie power. A^'ater-Beach Level, between 
Ely and Cambridgeshire, containing 5,600 acres, by 
a steam engine of GU-horse power. Magdalen Fen, 
near ^ynn, in Norfolk, contaius upwards of 4,000 
aern, and is completely drained by a steam engine 
of 40-hors&power. March Fen district, Cambridge¬ 
shire, of 2,700 acres, is kept in the finest possible 
state of drainage by a SO-horse power engine. Felt- 
well Fen, near Brandon, 2,400 acres, by an engine 
of 20-hor8e power. Soham Mere, Cambridgeshire, 
formerly, as its name implies, a lake, of 1,600 aeree 
draii^ by a 40-horse power engine—tiie lift at this 
beii^ very considerable. 

ARTESIAN WELLS. 

This is the term bestowed <« springs of water, 
formed by perforatibg tirn earth witii boring-rods, 
uUil a subterranean body of water be rmicbed, 
whose sourcea are higherffoen* the spot where the 
operation takes plare. The effort which water 
makes to reach its own level causes it to ascend 
above the surface, and tlitti a supply of this uc- 
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ccwary dement U often obtained in districts 
otherm destitute. Tlie term is derived from 
Artois a province of France, where water is chiefly 
obtained by boring. ^ . 

The question as to whence Artesian wells derive 
* tiieir supplies^ one of the most interesting con¬ 
nect with the subject. The v^nrs of the at¬ 
mosphere form one of their sources. A few hours 
after heavy rains, the miners of Cornwall observe 
a considerable augmentation in the water contained 
in some oftheirdMpest pits. The fountain of Nismes, 
in F^noe, throws out, when lowest, about 280 
gallons per minute; but if heavy rain falls in the 
north-west, although at a distance of seven or eight 
miles, its volume is increased to upwards of 2000 
gallons. The temperature, however, is scarcely 
changed by this great additional quantity; thus 
proving that it passes with gre^t rapidity by channels 
situated very deeply below the surface. 

The fountain of Vaucluse, likewise in the south of 
France, if it received all tlie rain which fell during 
the whole year, on an extent of thirty squage leagues, 
would not obtain a supply adequate to the yearly 
issue which it pours forth. When it rises from its 
subterranean bed, it in reality forms a river; and the 
volume of its waters when at its lowest is estimated 
at 480 square yards per minute, which at times is 
swelled to 1401 square yards. Its mean vcAume in 
962 square yards. This fountain. It ia clear, most 
obtain its waters from some more abundant source 
tlian the jiercolation of run vrater through the pores 
and fissures of the earth. Its reservoirs, also, must 
be capable of containing a great mass of fluid, and 
Die channels by which it flows must be large enough 
to contain a subterranean river. 

These reservoirs and these channels are created 
by fractures in great areas of stratified rock, occa- 
sioued by the action of a mighty power, which, at 
some period, has broken &em in various directions. 
In some cases, these cavities actually withdraw from 
the surface considerable rivers. The Guadiana loses 
itself in a flat conntry, in the midst of a vast prairie; 
and when b Spani^-hears an Englishman or a 
Frenchman speaking of the bridges of their respective 
countries, he will tell them that their is one in Estre^ 
madura on which 100,000 cattle can graze. The 
Meuse and several other rivers in France also disap¬ 
pear in the same manner; some being sucked in by 
apertures in their bed, situated at various distances 
along the course of the stream. In the Austrian 
dominions, the river Poick pursues its course in the 
cavern of Adelsberg, where its waters lose themselves 
and re-appear several times. This cavern has been 
penetrated for the space of two leagues frosn its 
entrance, at which point a lake presents itself i^ich 
has not yet been crossed, Humboldt wnentions a 
cavern in South America, abonC twenty-flve yards 
hig h and twenty-seven or twenty-eight broad, which 
the traveller can penetrate for 800 yards, into whose 
recesses are rolled riie waters of a stream above ten 
yards wide. The grotto of Windborg, in Saxony, 
is also a remarkable jwatMinft of the extent of the 
earth'a internal communicatums, being connected 
with the cavern of Ciesfield, from which it is some 
leagues distant. 

Tto Artesian fountain at ^ours recratly pre¬ 
sented some phenomena proving the existence of an 
extemdve end compete We' of subterranean com- 
nru nWrinn. In January, 1831, the vertical tube 
by which the waters of this fountain ascended 
was shortened a little more than four yards, on 
whirh its v'OlWttB WU immediately augmented a 


third ; but tliig sudden increase rendered the water 
less clear than usual. During many hours there were 
brought to the aurface, from a depth of above 110 
yards, various substances, among which were recog¬ 
nised twigs of hawthorn, several inches In length, 
blackened by their long stay in the water —stalka 
and roots of marshy plants—and seeds of various 
kinds, in a state which showed that they had been bp 
the water since the harvest, and, consequently,* thit 
about four months bad bWi spent in perfoi^.fng 
their hidden voyage. Shells, and otiieri deposits 
which a small river, or stream of fresh^water, leavea 
when it overflows its banks, were also brought up 
during the increased action of tlie fountain, proving 
the freedom with which they circulated at the depths 
below. 

An instance is mentioned by M. Arago in the 
* Annuaire,* for 1835, of one of these subterranean 
rivers being reached by some workmen who were 
boring for water close to the Barriere de Fontaine¬ 
bleau, at Paris. As usual, the progress of the work 
was slow, but, all at once, the boring-rod descended 
nearly eight yards. When they attempted to with¬ 
draw ir, it was evident that it was suspended in a 
body of water whose current whs so strong ns to 
occasion tlie instrument to oscillate iu a particular 
direction. 

The temperature of Artesian springs is invariably 
higher in proportion os their depth increases. The 
deepest of which we have seen any statement is near 
Dieppe, and is about 340 yards below tlie surface. 
A well formed near Perpignan produces about 423 
gallons per minute; and one nt Tours ascends more 
than two yards above the surface, and gives 342 
gallons per minute. 

In France, the waters of Artesian springs are 
sometimes made the moving power in corn-mills. 
At Fronti's, near Aire, the waters of ten Artesian 
springs put in motion the wheels of a large mill, and 
act beudes upon the bellows and forge hammer of a 
nail manufactory. At Tours, a well of nearly 150 
yards in depth pours 225 gallons per minute into 
the troughs of a wheel seven yai'ds in diameter, which 
is the moving power of an extensive silk manufactory. 
Besides their general utility in irrigations, and'for 
purposes of domestic comfort and salubrity, the 
water of Artesiau springs has been spt^eially applied 
with advantage fur other useful objects, ^e work¬ 
shops of M. Buckmarm, in Wurtemburg, are warmed 
by means of water conveyed in pipes from an Arte¬ 
sian spring, the temperature of whose source is con¬ 
siderably higher than tliat of the atmosphere. M. 
Arago also states that there are green-housee whose 
temperature is kept up by means of the circulation 
of a constant volume of Artesian waters. At Erfurt 
they are used in the formation of artificial beds of 
cress, which produce £\ 2,000 a-year. In the north 
of France, the reservoirs in which the flax is stee^ 
which is destined to be employed in the manufacture 
of lace and the finer descriptions of linen, are sup¬ 
plied by Artesian springs, whose waters, being re- 
markabty clear and of equable temperature, dissolve 
the vegetable matter with the least iigary to the 
moat viriuable properties of the plant. In fldi-pre- 
serves it is often found tiiat the fish are killed bodi 
by the aeverity of the winter and the excessive heats 
of summer; but this effect of the inequality of tiie 
seasons has been prevented at the fish-ponds of 
of Mfl|^or«icy, near Paris, by famishing them 
abuad&tty with Artenan waters. 
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CASTS OP LEAVES OP PLANTS. 

Ybet accurate casta of leares of plants be pre« 
pared hj a verj simple process. A quantity of fine 
grained jiand, in rather a moist state, must be pro. 
Tided, the surfiwe of which a selected for 
casting from should be laid, in the most natural 
eition the taste of the artist can effect, by bank- 
f up the sand beneath its more elerated parts by 
) lateral pressure of the blade of a imifa • when 
—^ ^ leaf has been supported in every part, ita 
surfoce should, by means of a broad wiTnAt Kaia 
penal, be (Severed over by a thin coating of wax and 
burgundy pitch, render^ fluid by heat: the leaf 
being now rendered from the sand and dipped into 
cold water the wax becomes hard, and at the same 
time lufficiently tough to allow the leaf being ripped 
off from the wax mould, without altering the form 
of the latter. The wax mould is now placed on the 
aand, and banked up in every part, as the leaf at 
first was; and then an edge or border being raised 
or sand around the leaf, at a sufficient distance, very 
thin plaster of Parii) is then ponred over the loaf, 
and a camel.hair pencil is used to brush ^he fluid 
plaster into every hollow on the surface, and exclude 
air .bubbles. As soon as the plastq^ is set, it will be 
found on taking it up from the sand, that the beat 
generated during the setting of the plaster, will have 
softened the wax, and that the same may be dexter, 
oosly rolled np from the impression thereof on the 
plaster; and thus the most beautiful and perfect 
moulds may be obtained for making any number of 
plaster casts in relievo, of the leaf which has been 
selected. 


ON MOUTH GLUE, AND JOINING 
SHEETS OF DRAWING PAPER. 

Mouth glue is the best substance hitherto known 
for joining sevi^ral sheets of paper together, when 
a single sheet is not of sufficient size to hold the 
design. 

This glue is in fact nothing bat the common glue 
scented, in order to take away tlic disagreeable 
smell and taste. For this purpose, 4 oz. of the best 
English gluo U broken to pieces, put into a glazed 
earthen or stone ware pipkin, and is floated with 
■cold water; after remaiug two or tliree days, the 
superfluous water is ponred off, and tlie moistened 
and softened glue melted on a slow fire: when mel¬ 
ted, 2 ox. of common sugar is added by degrees, 
and some also add a spoonful of lemon jnice—but 
this appears useless. Tlie melted glue is then 
poured out on a marble slab, about 18 inches square 
or even a wooden slab of the same size, a wall of 
wax being first made round the slab, and the whole 
rubbed with a rag well soaked with sweet oil. The 
mouth glue is left for four or five days to set, or 
vntil it can be removed in a cake, which is usually 
« oiurto (rf an inch thick. After this a n^kin, 
folded in fbnr, is placed on a hoard, and being put 
over tile glue, the whole is tamed, so that the glue 
may lie upon the napkin; 'another of which, alao 
Ibldad in four, ia warmed and placed on the cake of 
glue, and on th^ a board and weight. The cake ia 
turned aeveral times a day, for a fortnight, end each 
time covered with a warm napkin. At the expira- 
tion of this time it shoold be sufficiently firm to 
atmd on its edge without bending • but by no means 
brittle. The greater the weight it is pre^ with, 
the thinner does the cake become. When suffi- 
ciently dry, the cake ia to be cut with scissors, and 


the pieces which are' generally three inches long, 
eight or nine lines wide, and one line thick, are 
placed on the napkins so as not to tondi one aaothar. 
The nse of the weight ia to prevent the curiing up 
of the glue aa it dr^, and napklM to abtMb the 
oil it tidees from the mould. • 

The two pieces of paper which are to be jrrined, 
are to be cut very straight with a penknife and steel 
role; and if the paper ia auffidentiy thick, both the 
edges may, by an expert artist, be cut half-way 
tlmnigh, so as not to increase the thickness. If 
thia is not the case, the aheeta are to be laid to that 
the slight bur made by the knife may be aa little 
Mrcetved as posaible, which is done by patting one 
aneet with ita right face, i.e. that onwUiffi tiie paper 
mark is read aright uppermost, and the other sheet 
with the other face uppermost; thefl cutting the 
edge, and afterwards taming them ao that both may 
Iiavc their right free uppermost, and with their edges 
overlapping one another about a line or two, and a 
slip of paper, also cut very straight, la laid on the 
under sh^, so as to meet the edge of the upper as 
close as ^possible. Both sheets, sxid this slip, are 
kept in their places by rules loaded with weights, 
and nicks are made on each side to show if any de- 
rangement takes place. A piece of the glue, sltarp- 
ened at the point, being then held in the mouth, 
betwMn the teeth, for three or four minutes, is to be 
taken out and rubbed between the edges of tiit paper 
in the middle of the joining, for about the breadth of 
an inch and a half. 'I'his being done aa quickly and 
lightly as the artist can, a piece of paper is put on 
the joining, and the place is rubbed with sn ivory 
knife, or the handle of an office penknife. A fresh 
piece on one side of this joining is then glued in 
the same manner; and then one on the other side, 
and so on alternately, first qpe side and then the 
other, until the whole of the edges arc joined. The 
paper is to be shifted a little on the table each time, 
that it may not be accidentally glued to it, by the 
oozing of any part of the glue; and care must be 
taken that the glue be nut rubbed too hard on the 
paper. 

This Operation, which requires great neatness, is 
best done when the sheet whicdi is to be undermost 
lies next the artist. Many, for fear of having a 
pucker in the joint, begin at the end next the left 
hand and proceed to the right. 

. misceiTanies. 


Moieture in Pfim/r.—The quantity of simple 
moisture, or rather of pure water which some plants 
raise from the earth is uncommonly great, lliis is 
be^tifully exemplified in the organization of some 

X ing plants, in which the moisture is frequently 
!jed the distance of forty, or fifty, or a hundred 
yards, before it reaches the leaves or fruit, or 
perhaps tiie assimilating oigans of the vegetable. 
A phmt of this sort having been accidently cut 
across, continued to pour out pure, limpid, and 
tastelm water, in such a quantity aa to fill a wine- 
glass in about half an hour. 

Method ^ iii^regnatie$ Water loUh Iron .— 
Place a few pieces of silver coin, alternating with 
pieces of sheet iron, in water. It will soon acquire 
a chalybeate taste, and a yellowish hue, and in 
twenty.four hours flakes of oxide of iron will appear. 
Hence if we replenish with water a vessel in which 
such pile is placed, after each draught, we may 
have a competent substitute for a chalybeate spring. 

Clean copper-plates alternating with iron, or a 
clean copper wire entwined on an iiou rody would 
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prodnoe tiie lame eBfect; but as the copper also 
yields an oxide, which is poisonous, it is safer to 
employ silTer. 

RmarMle Propagation of Whilst the 

bdls were rin^ng to church at Albany, on the 12th 
of July, 182£t a very riolent ^at of wind from 
the south-east passed over the town. This gust 
passed over New York, which is to the south of 
Albany, when the service had proceeded for some 
time: so that this south wind was rendered evident 
in the northern town an hour nearly before it was 
felt at the southern position; said it had been pro¬ 
pagated from north to south in the direction ex¬ 
actly contrary to that in which it blew. 

fVanklin remarked, that violent north-west winds 
ill the United States frequently had their origin in 
the qnaitef towards which they passed, and was 
inclined to sttribute them to great and sudden 
alterations in the atmosphere of tl^ Gulf of Mexico. 
To explain ihe present instance in the same manner, 
a diminution in the atmospheric pressure to the 
north of Albany must be considered as having 
oecuiTed.-~^iw. de CAtmie. * 


ANSWERS TO QUERIES. 

do hbotera become redby boiling 7 Be¬ 
cause particles of the shell in lobsters expq^ence, 
by the effect of heat in boiling, a change of position, 
which renders them fit to absorb all the rays of 
light, except the red which they reflect. 

72.—‘fFAef Ir the rea*on that a razor ente better 
after fientp dipped m hot water 7 Because the heat, 
by expanding the metal, in a great degree obliteratea 
the irr^utaritiea of the edge of the instrument. 

^Z.^Whg do the tun-bemu extinguish a firet 
Because the ur being rarified by the aun’i heat a 
sufficiency of it does not reach the fire—on the 
contrary, when the air is coldest the fire bums 
brightest, it being then best supplied with oxygen. 

75. —Why does the freezing qfjtieh pretetre it 
from puir^aetion 7 Because one of the necessary 
conditioDa of putrefaction is a certain degree of 
temperature, and as this is above the freexing point, 
of course flesh when colder than that cannot become 
putrescent. 

76. —When a sudden thaw comes why are the 
outside walls tf our Tunues covered with Aoor frost 7 
Beesnse Uie wills cannot be restored so suddenly 
to a warmer state as the air, therefore any particles 
oi moisture settling upon them will, for a time, be 
frosen, although a general thaw may have com¬ 
menced around. 

83.—it the^ any method to preserve steel gtjods 
from rust 7 A thin coating of caoutchouc ta Ve- 
commended. It is an excellent preservative of iron 
and steel articles from the action of the air and 
moisture; its nnalterability, consisteaee when heated, 
adhesion to iron and iteel, and fruali^ fA removal, 
renders it an wlmirable anbstance for this purpose. 
The caoutchonc is to be melted In a cIom vessd, 
that it may not inflame. It will require neariy the 
temperature of fusing lead, and mnst be stirr^ to 
prevent buming. Mix some oil with the caout¬ 
chouc, which renders it easily iqiplicable; and leaves 
the substance, when dry, as a firm varnish, imper- 
vions to mefistnre. This, when required, may easily 
be-removed by a soft bn^h, dipped in warm oil of 
turpentine. ii. a. p 


[Mr. Pepys preserved steel goods by a ftr more 
phUosophi(^ method—that is, by merely wrapping 
them in sine foil. He found that a table knifo, with 
a piece of sine wrapped ronnd it, was preserved 
fr^im rust, though soaked for a month in water, 
while another knifo, not connected with sine, was 
very moch corroded. lUa is available where the 
last receipt is not, partienlsrly ui the exportation 
of cntlery. Table knivea are best kept from nis^ 
by having the ferules made of sine, or, if not 
nse, by bring wnpped in xinc foil, or in a clothe .«itfa 
pieces of sine. Knife boxes, scissor sheath^, sword 
cases, &c., shoold always be nude of sine.—E p.] 

90 .—Is there any method (f removing etains or 
yellow ^ots fnm boohs or prmts^that have been 
contracted by damp 7 Dissolve chloride of soda in 
water, and wash it over the print, &b., which will 
restore much of its original clearness of color; 
and, unless the mixture be very strong, the texture 
of toe paper and color of the ink will nut be 
injured. 

104.—What sort of gum or glue do the modellers 
t» card-board use? Common gum, mixed with 
flake white or whitening, till the whole is of a thick 
pasty consistence. 

109.— What is KyarCs anti^dry rot composition 7 
Answered on page 156. 

112 .—What points of comparative difference are 
there between common and voltaic eleetrieity 7 
Common electricity makes gold leaven diverge, vol¬ 
taic does not. Common electricity decomposes 
water with difficnlty, voltaic very readily does so. 
In common electricity when any decomposition 
takes place, the elements do not seek particular 
poles or parts of the apparatus, in voltaic they 
always do. 

117. —How are straw hats whitened 7 They are 
first washed with soap and water, and then placed 
in a box along with burning sulphur for an hour. 

118. —How it bees'-wax bleached? By being 
rolled out into very thin ribbons, and spread for 
some time U)>on the grass—that it may be exposed 
to the sun and wind. 

To ihe Editor. 

SiE.—The enormous price charged by opticians for 
covered copper wire, and a desire to diminish as 
much as possible the expense of electro-magnetic 
studies, induces me to inform your readers bow 
they may get it cheaper. 

Those who cover bonnet wire charge about 6(f. 
per pound. It if only necessary then to discover 
a wire coverer, and supply him wito the copper 
wire: as, thus, it will not cost one-third the op- 
ticun'a cha^. A man of this description, whose 
name is Green, and who livM near the western end 
of Quaker Street, Spitelfields, covered lately 
pounds of copper with silk for 3«. 6(f. The first 
cost of toe wire, which was No. 16, was Is. 3tf. 
per ponnd—thus I had 2i pounds of well-oovired 
wire for 6s. 1^. Smaller wire In proportion. 
Wben covered with cotton it is about Ad. per pound 
leas.—I remain, your’s respectfully, o. r. 

55. Great Pretcoi ^reet 

P.S. nough this letter was once inserted in the 

Annals of Electricity,” it will not diminish its 
utility h^. 




Tbbbb ire ^ princlpii Tirietles of tiia Micro* 
■cope, the MieroMcoptf or Monnted I^Bif 

■ad the CDo^oiuMf Mic^oecopc. 

The Simple Microecope U t little iastmmeQti 
inte n d ed to render the use of a eimple line more 
oonrenient end leu fatigning. In respect to the 
oleameM and difttnctneae of the image, no other 
magnifyiog inatrament can be compared with it 
Hie others excel it onlj in the d^ree of tiieir mag* 
aifring powei, and in the aiie of their fields of 
▼Uon. The construction of tim inatrameot, aa 
dnred in the plate, No. 1, is amply sufficient for 
alt tile pnrpoaet of microecoplcal edentific uiTesti* 
gation. It is represented with the barrel A, &c., 
i^pertaialng to a oomponnd Instramen^; but it 

vou r.^2]. , 


becomes a Simple Microscope by merdy nnserewtag 
die barrel et the lower end, leaving on, or dae 
■crewing in its place, a single lens. 

Let A he a tube of firar Indies tong, 
Tertieally, and shaped like a foustmm of a cone at 
its lower extremity; into the narrower end of this, 
at C, is inserted a lent of diort fo^, which is 
called the object glass. Hw two lenses, which form 
the eye*glass, are adapted to the oppoaite end of the 
tnbe by means of a short tube B, wUdi slides np 
and down within die prindpal one, as seen in 
aectton in Rg. 2. The whole of the inner snrfheea 
of these tabm are painlted bftck, but not with a 
gloa^ color, in or^r to interact all the n^a 
which do not paaa direedy dirough ^ raricM 
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lenses. C is a horizontal arm, connected with the | 
upright support by means of a screw at D. ^is 
ann supports the lens tube, or body of the in¬ 
strument. Upon the upright support is seen the 
object frame, which is capable of motion up and 
down, and may be fixed at auy point by the screw 
at the back of it. The part undemea^ the lens is 
a ring of brass, into which it is necessary that a 
common piece of plate glass should fit, or a small 
watch glass is extremely conyenient for viewing 
solutions, living insects, &c. Across this part the 
various sliders of objects are placed; and, as will 
be seen, are capable • of lateral motion in every 
direction, to adjust them to the proper focus, F is 
a reflector, suspended upon and moveable in a 
frame, that thus it may be turned so os to reflect the 
light either of the bud, or of a candle. G is the box, 
senring as a stand, and being furnished with a drawer 
to hold the various parts of the instrument when not 
in use. 

Fig. 2 shows a section of the body. 

Fig. 3 is a moveable double-convex lens, which is 
used to illuminate the surface of opaque objects by 
transmitted or direct light. It fits iulo a hole made 
in the object frame, and sometimes is furnished with 
its own distinct stand. It is placed between the 
light, and the object to be examined. 

fig. 4 is a semi-circular metallic reflector, to be 
screwed upon the lower end of the tube, beneath the 
lens at C, Fig. 1—to reflect the light which passes 
upwards from £ on to any opaque object placed 
upon the frame to be examined—as, by dsy-ligbt, 
the lens No. 3, cannot always be so conveniently 
used, because it then acts as a burning glass-—that is, 
if used to converge the sun's rays. 

Fig. 5 is a smdl pair of steel forceps, to be used 
for the purpose of holding any small object intended 
for examination. It is moveable backwards and 
forwards in its socket, as well as up and down by a 
joint, at the end of a stem, which (its a bole made 
in front of the object frame. At the other end of 
the forceps is a needle, with a small piece of ivory 
screwed upon it near the end, which is black- 
^ed on one side, while the other remains white; 
both the ivory and needle point are for the holding 
of such objects as it may be most convenient thus to 
examine. 

Fig. C is a pair of hand forceps, for the puipose 
of taking up an object from tlie table, &c. It b 
made of a piece of thin brass, cut into proper shape, 
and doublM or rivetted at the heel. As too much 
light is to be deprecated in using the microscope, it 
b nsefiil to have a diaphragm, such as a piece of fine 
gold-beater's skin, fastened to a frame or ring in 
such a manner that it may readily be attached Vnder 
the object frame, and thus, bv softening the 
and preventing any uimataral glare, rander the object 
more clearly definable. 

The following observations on the comparative 
merits of various descriptions of Mbroscopes, from 
Raspail’s Organic Chenustry," are so trae< and of 
such general value, that we quote tbem» nttwr than 
'put 1^ ideu into other words, as most be the case 
If we did not. 

"The greater part of modem writers on the 
microscope, addressing themsdvee to the public 
whose approbation they courted, or to judges whose 
Ihvor they solicited, although equally incapable of 
estimating the valu? of <|^rvationa—these writers, 

I say, could find no better warrant for the exactness 
of their statements than tie high charseter of the 
mlcrosoopes wiiich they I id o^. ‘ We observed 


tiiie,' they write in their essays, ' with the beautifhl 
microscope of Adams with the excellent micro* 
eoope of Sdligue—with the incomparable miem- 
scope of Arnicaand all the world b charmed wt^i 
the inccntestible discovery made by the help of such 
powerful instruments, '^ere b in thert' pompons 
announcements a mixture of charlatanism and sim¬ 
plicity. These authors make use of a form of lan¬ 
guage which their predecessors bad used before Uier'; 
it was the customary passpoit to the crown wb oh 
credulity was about to award them. I pr^^ted 
myself, with observations made by a mdc instru¬ 
ment, a single lens of the value of % fr. (Is. Bd.) 
mounted in a copper frame, fattened into a block of 
wood ; and I had the audacity to attack the splendid 
observations of our rich pUlosophers. It was a 
desperate contest, as might be expected when unpro¬ 
tected poverty ventured to knock at the gates of the 
sanctuary in which science was enshrined by fortune. 
The principles which I then laid down having been 
since generally admitted, it will be sufficient to state 
them shortly. 

" With a single motmted lens, a magnifying 
power of 150 diameters may be obtained. 'I'he rays 
of lig^, having but two surfaces to traverse, only 
twice experience the abberations of sphericity and 
refrangibility. 'Therefore it is obvious that the image 
will be sharper and more clear than with any other 
microscope. 

" But it will be said, with the compound micro« 
scope we obtain a power of from 1000 to 2000 
diameters. What a superiority b'here! this would 
be in some degree tnie, if, along with these enor¬ 
mous enlargements, the image preserved the sharp¬ 
ness and clearness which it has when seen by a 
single lens. But thb is altogether impossible with 
a power of even 800 dbmeters ; for the rays having 
so many surfaces to traverse in the compound mi¬ 
croscope, consequently suffer so much loss, that 
the image which the eye perceives has a ceriJn 
confusion which fatigues it, and prevents any thing 
more from being thus discovered than by the single 
lens. Clearness b a sufficient compensation for the 
want of enlargement. What does it signify to me 
in fact, if you show me giants when I can scarcely 
dbtingoish them in the mist ? 

" Bt»ides, if we could suppose that instruments 
of such power could give us images as distinct as 
their m^ere promise, the superiority of the com¬ 
pound microscofie will not be so marvellous as it 
appears to be, if the difference be reduced to its 
moat simple expression. For, with an enlargement 
of 1000, the compound microscope would only 
enlarge the object six times as much as the single 
lens of tiie simple microscope; and this is an ad¬ 
vantage which attention and the habit of observing 
will in a ve^ complete manner supply. Besides, 
the great difference of size which we find in an 
organ, according to tiie species from which it is 
taken, tends also to diminbh the importance of thb 
advantage, and to render it, so to speak, accidental. 
For the organ which in one species was inapprecia¬ 
ble by a alngle lens, I have found in anoum ape- 
dM possessed of such dimensions, that it has ap¬ 
peared to me possible to dissect it by the aid of tixe 
simple microscope. 

"The advantage of compound microscopea in 
general, over simple ones, consbt in enlarging the 
fi^ of vision—in obtaining a great magnifying 
power while the object b at a greater dbtanoe from 
the object-glass—and in permitting the diasectiuu 
of riie ebjeet to be performed as by direct vidon. 



MAGAZINE OF SCIENCE. 


16J 


» But ! repeftt, that these edrenteges ere not 
jp qh that the ralue of these obeervatioDs depends 
on them. I possess a good componod mferoscope, 
and hare had within mjr reach the beat microscopes, 
and jet l4tiU willing^ recur to my modest mounted 
Una, and sometimes give it the preference to any 
other. It ought to ^ recollected that the besu- 
^fnl obserralions of Swammerdam were almoat 
^1 made with a single lens." 


WATER AS AN ALIMENT. 

Ztain Water, when collected in the open fields, is 
certainly the purest natural water, being produced 
as it were by anatural distillation. When, however, 
it is collected near large towns, it derives SMmo 
impregnation from the smoky aild contaminated 
atmosphere through which it'falls; and if allowed 
to come in contact with the houses, will be found 
to contain calcareous matter; in which case it o\^Iit 
never to be used without being previously boUed 
and strained. Hippocrates gave this advice ; and 
M. Margraaf, of ^rlin, has shown the wisdom 
of the precaution, by a satisfactory series experi¬ 
ments. 

Sprii^ Water, in addition tg the substancea 
detected in rain water, generally contains a small 
portion of muriate of soda, and frequently other 
salts: but the larger springs are purer than the 
smaller ones; and those which occur in primitive 
countries, and in silicious rocks, or beds of gravel, 
necessarily contain the least impregnation. An im¬ 
portant practical distinction has been founded upon 
the fact, that the water of some springs dissolves 
soap, while that of others decomposes and curdles 
it; the former has been termed soft, the latter hard, 
water. Soft water is a more powerful solvent of all 
vegetable matters, and is consequently to be pre¬ 
ferred for domestic as well as medicinal purposes. 
The brewer knows well, from experience, how much 
more readily and copiously soft water will dissolve 
the extractive matter of his malt; and the house¬ 
wife does not require to be told, hard water is 
incapable of making good tea. Snlphate of lime is 
the salt which generally imparts the quality of hard- 
nesS to water; and it has been said that its presence 
will sometimes occasion on uneasy sense of ‘weight 
in a weak stomach. The quantity of this salt varies 
considerably; but, in geVeral, it appears that the 
proportion of five grains in a pint of water will con¬ 
stitute hardness, unfit for washing with soap, and 
for many other purposes of domestic use. Animals 
appear to be more eensible of the impurities of 
water than man. Horses, by an instinctive sagacity, 
always prefer soft water; and when, by necessity or 
inattention, they are confined to the nse of that 
which is hard, their coats become rough and ill- 
conditioned, and they are frequently attacked with 
the gripes. Pigeons are also known to refuse bard, 
after they have been accustomed to soft water. 

River Water .—’nils being derived from the eon- 
flux of numerous springs with rain water, generally 
possesses eoosiderable purity; that the proportion of 
its saline contents should be small, is easily explained 
by the precipitation which must necesrarily take 
place from the union of differrat solutions: it is, 
however, liable to hold in suspension particles of 
eurthy matter, which impair its transparency, and 
sometimes its salubrity. This is apparently the 
>case with the Seine, the Ganges, and the Nile: but 
•s the impurities are, for the moat part, only sus- 
pended, and not truly diasolved, merl rest, or fil- 


fration will therefore restore to I 
Hie chemist, therefore, after such a process, *woi^d 
be unable to distinguish water at London fr^ tiiat 
St Hampton Court. There exists a popular belief, 
that the w^er of the Hmmea is peculivly adapted 
for the brewery of porter; it is only necessary to 
obserre, that such water is never u^ in the I^n- 
don breweries. The vapid taste of river, when com¬ 
pared with spri^ water, depends upon the bss of air 
and carbonic acid, from its long exposure. 

WeU Water is essentially the same as spring 
water, being derived from the same sourceIs, 
however, more liable to impurity from its stagna¬ 
tion or slow infiltration: hence our cld wells fur¬ 
nish much purer water than those which are mofa 
recent, as the soluble particles are gradually washed 
away. Mr. Dalton observes, that t)}e more any 
spring is drawn from, the softer the water will 
b^me. 

So/t Water has been supposed to be unwhole¬ 
some, and in particular to produce bronchocele, 
from the prevalence of that disease in the Alps; 

bnt it dsea not appear upon what principle its insa¬ 
lubrity can depend. Tlie same strumous affection 
occurs at Sumatra, where ice and snow are never 
seen; while, on the contrary, the disease' is quite 
unknown in Chili and Thibet, although the rivers 
of those countries are supplied by the melting of 
the /now with which the mountains are covered. 
The same observations will apply to ice water. Tlie 
trials of Captain Cook, in his voyage round tlie 
world, prove its wholesotneness beyond a doubt: iu 
the high southern latitudes he found a salutary 
supply of fresh water in the ice of the sea. This 
melted ice, " says Sir John Pringle, “ was not only 
sweet but soft, and so whole-some as to show the 
fallacy of human reasoning, unsupported by experi¬ 
ments.” When immediately melted, snow water 
contains no air, as it is expeUed during the act of 
freezing, consequently it is remarkably vapid : but 
it soon recovers the air it hod lost by exposure to 
the atmosphere. 

Laie Water is a collection of rain, spring, and 
river waters, contaminated with various animal and 
vegetable matters, which from its stagnant nature * 
have undergone putrefaction in it. This objection 
may be urg^ with greater force against the use of 
water collected in ponds pnd ditches, and which the 
inhabitants of some districts are often under the 
necessity of, drinking. An endemic diarrhoea has 
been know to arise from such a circumstance. 

Mareh Water, being the most stagnant, is the 
most impure of all water, and is generally loaded 
with decomposing vegetable matter. There can be 
doubt, numerous diseases have sprung up 
m its use. 


WAX FIGURES. 

In ancient Greece, wax was used for impressions of 
seals, for encaustic painting, end for a vanudi for 
marble walls and st^ues. Hkere was ^so a distinct 
class of artists, called puppet~maJter$ by the Greeks, 
and eipit/arii by the Romans who worked coly, or 
chiefly, in wax. Figures of beautiful boys in wax 
often adorned the bed-rooms of the Greeks. The 
subjects most fireqnently represented in wax, how¬ 
ever, belonged to the vsfetable kingdom, being 
branches, frnite, flowers, wreaths, Ac. It wu cus¬ 
tomary to constructs a lit Ae gar^n of flowerpots 
and fruit baskets, in every house, in honor of 
Adonis, at the time f hit feast; bnt as this waa 
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cdftbrittid so osrly in tbs yssr tbst svsn in Grosfs 
it wts difficolt to find flowers end inuts; wrestbs. 
eomncoplB, fruits, «tc. of wax, were used as sub- 
ititntes. In sorcerj, also, wax fig;ures were em¬ 
ployed ; and Artemidonis tells ns, in his work on 
Dreams, that yaxen wreaths in dreams foreboded 
sickness and death. The notorious Heiiogabulus 
tfet dishes of wax before bis Koesta, to tantalise 
them with representations of all the loxories in 
which he revelled. At present wax is used for 
imitations of anatomical preparations, or of fruits; 
it also serves the sculptor for his models and stu¬ 
dies, also for little portrait figures in ioMO relievo. 
The latter can be executed with delicacyand beauty,; 
but wax figures of the size of life, which are ofbai 
praised for their likeness, overstep the proper limit 
of the fine arts. The attempt to imitate life too 
closely, which in contrast with their ghastly fixed¬ 
ness, has a tendepcy to make us shudder. In the 
genuine work of art there is an immortal life, in 
idea, which speaks to our souls without attempting 
to deceive our senses. The wax figim seems to 
address the mortal in ns; it is a petrified* picture 
of our earthly parta. The line at which a work of 
art ahould atop, in its approach to nature, is not 
distinctly marked; but it cannot he overstepped 
without affecting ni disagreeably. In Florence, 
all parti of the human b^j are, at present,, imi¬ 
tate, in colored wax, for the study of anatomy. 
More than thirty rooms in the palace are filled 
with these wax preparatfons; also plants are found 
there imitated to deception, in wax. Exact imi¬ 
tations in wax of v^etable productions do not 
produce the same unpleasant emotions ss wax 
imagea of men and animals, because they have, by 
nature, a more stationary character. 

The first idea of forming figures of wax of this 
kind was conceived by Nones, of Genoa, a hospital 
physician in the seventeenth century. He was 
about to preserve a human body by embalming it; 
but not being able to prevent putrefaction entirely, 
he conceived the idea of having the body imitat^ 
as accurately aa possible in wax. Tlie abbate 
Znmbo, a Sicilian, who understood notbfog of 
anatomy, but was skilled in working in wax, imitated 
the bead of the body so perfectly, under tbe direc¬ 
tion of Nones, in colored wax, that many who saw 
it took it to be tbe real bead. Zumbo eecretly 
made another copy, and went with it to France, 
where he pretended to have invented the art. He 
soon died. De Nones then had the whole body 
perfectly copied by a Frenchman, named De Lacroix. 
Id 1721, in Coorege exhibit^ similar figures in 
Hamburg; and, 1737, otiien were publicly sqld 
m London. Tlie worka of Ercole Lelll, Giovany 
Manzolini and bis vrife, which were formerly pre¬ 
served in the inititate oi Bologna, and were thence 
carried to Parii, were remarkable fine. Beautiful 
figures in wax, made by Anna Manxolinai, are pre* 
sMwed in Turin and Petersburg. She died in 1755. 
More modem artists in this line in Italy, are 
L. CeUa, Filippo Balugani, and Fmrini. Hie 
Fonta^ in ^rence, carried this art to 
a high degree of excdlence. He received so many 
«rdm that he employed a large company of 
anatdndista, model cutten, wax-moddert, au pain- 
tara*''^et he generally confined himself to rqtre- 
eeattHWaa of tim intestines. Vogt, in the university 
OV ^MMberg, used, k hist lectures, wax prepa- 
nrifooe, fri imitation of tiie fine branches of vessels. 
Plnaan, and at a later period, Lanmonier, at Rouen, 
tiienuelves in tiiia department, in 


Fknce. Hie composition for this purpose oonriste 
of four puts wax, three parti white turpentine,, 
and some olive oil, or hog’s lard, saitabl|r colored* « 
The bulk of tbe figure is formed with tbe handa, 
tbe finer parts are made with instmments wf various 
forms; some figures are cast. The moulds ought 
to be of gypram, and consist of many pieces, co.- 
vered inside with oil. Hm wax is poured into a 
hole at the feet, and the whole is then thrown iht^ 
cold water, that tbe wax may he leparated the 
easily. <> 

INKS. 

Black Ink. —Nut-galls, sulphate of iron, and gum, 
are tbe only substancea tnily useful to the prepara¬ 
tion df ordinary ink; tiie other things oftm ^ded 
merely modify tfie shade, and considerably diminiah 
the coat to tbe manufacturer upon the great scale. 
Many of these inks contain little gallic add, or tan¬ 
nin, and are therefore of inferior quali^. To make 
12 gallons of ink we may take, 

12 pounds of nutgalls, 

S pounds of green sulphate of iron, 
i pounds of gum sen^al, 

12 gallons of water. 

Hke bruised nutgalls are to be put into a cylin¬ 
drical copper, of a depth equal to its diameter, and 
boDed, during three hours, with three fourtha of 
the above quantity of water, taking care to add 
fresh water to replace what is lost by evaporation. 
Tbe decoction is to be emptied into a tub, allowed 
to settle, and tbe clear liquor being drawn ofi*, tbe 
lees are to be drained. Some recommend the addi¬ 
tion of a little bullock’s blood or white of egg, to 
remove a part of the tannin. But this abstraction 
tends to lessen tbe product, and will seldom be 
practised by the manufacturer intent upon a large 
return for Us capital. Tbe gum is to be dissolved 
in a small quantity of hot water, and the mneUageV’ 
thus formed, beii^ filtered, is added to the clear 
decoction. The s^phate of iron must likewise be 
separately dissolved, and well mixed with the above. 
The color darkens by degrees in consequence of 
the peroxidizement of the iron, on exposing the ink 
to tile action of the air. Bnt ink affords a more 
durable writing when used in the pale state, beohuse 
its particles are then finer, and penetrate the paper 
more intimately. When ink consistB chiefly of 
tannate of peroxide of Iron, however black, it is 
merely saperficial, and is easily erased or effaced. 
Ther^ore whenever the liquid made by the above, 
prescription has acquired a moderately deep tint, it 
should be drawn off clear into bottles, and well 
corked up. Some ink-makers allow it to mould a 
little in tiie casks before bottling, and suppose that 
it will thmreby be not ao liable to become mouldy in 
tbe bottles. A few bruised cloves, or other aromstie 
perfome, added to ink, is said to prevent tbe forma¬ 
tion of mouldinese, which is produced by the growtiv 
of minute fungi. 

Hie operation may be abridged, by peroxidising 
the coppens bribrehand, by moderate calrination 
in an opm vessel; bnt, for tbe reasons above 
assigned, ink made with sudx a snlidiate of iron, 
however agreeable to the ignorant, when made to 
shine with gum and sugar, under thie name of japan 
ink, is neither tbe most du^le nor the most 
to write witii. 

From the comparatively high prioe d gsU-nuts, 
sumach, logwood, end even o^ bark, sn too fre- 
queotly snhqlitated, to a considerable d^ree, in 4e 
manufecture o( mh. 
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Dm ink made by the preaeriptlon given above, 
b moK rich and powerfU than many of 6t» 
ii^ eoamonly aold. To bring it to thdr atandard, 
a half more water may aafely be added, or even 20 
g^na of toftrable ink may be made from that wdg^t 
^materials. 

Sumach and logwood admit of only about one- 
half of the copperaa that galls will take to bring 
ontwe maximum amount of black dye. 

a prescription in his CAimie 
fuee au^arit, which like many other things in 
that work, are 4 >nbUahed with very little knowledge 
and discrimination. He uses logwood and sul¬ 
phate of copper in addition to tlm galls and sol* 
phate of iron; a*pemieions combination produc¬ 
tive of aspurions ^Ithre black, and a liquor cor¬ 
rosive of pens. It is in fret, a modification of 
tte dye of the hatters. 

Lewis, who made exact experiments on inks, 
assigned the proportion of S pi^ of galls to 1 of 
sulphate of iron, which, with average galls, will 
answer very well; but good galls will admit of 


more copperas. 

Gold InJk is made by grinding upon a porphyry 
slab, with a muUer, gold leavei along with white 
honey, till they be traced to the finest possible 
diviaion. The paste is then collected upon the 
* edge of a knife or spatula, put into a large glass, 
and diffused through water. The gold by gravity 
soon Ms to the bottom, while the honey dissolves 
in the water, which must be decanted off. The 
sediment is to be repeatedly washed till entirely 
freed from the honey. The powder, when dried, 
is very brilliant, and when to be used as an ink, 
may be mixed up with a little gum water. After 
the writing becomes dry, it should be burnished with 
a wolfs tooth. 

Siher Ink is prepared in the same manner. 

Iftdtlihlt Jnk.^K very good ink, capable of 
resisting chlorine, oxalic acid, and ablution with a 
hair pencil or sponge, may be made by mixing some 
of Ihe ink made by the preceding prescription, with 
a little genuine China ink. It writes well. Many 
otiier formula have been given for indelible inks, 
but the^ ore all inferior in simplicity and usefulness 
to the one now prescribed. Solution of nitrate of 
silver thickened with gum, and written with upon 
linen or cotton cloth, previously imbued with a 
eolation of soda, and dri^, is ^e ordinary perma¬ 
nent ink of the shops. Before the cloths are washed, 
the vrriting should be exposed to the sun-beams, 
or to bright daylight, which blackens and fixes the 
oxide of silver. It is easily discharged by chlorine 
and ammonia. 

Rtd Ink.—TkM ink may be made by infusing, for 
throe or fonr days, in weak vin^ar, Brasil wood 
chipped into small pieces; the infusion may be then 
.-boil^ upon the wood for an hour, strained, and 
' thickened slightly with gum arabio and water. A 
little alnm improves the color. A decoction of cochi¬ 
neal with a littie water of ammonia, forms a more 
beantiftil red ink, but it is fugitive. An extempo¬ 
raneous red ink of the same kind may be made by 
dissolving carmine in weak water of ammonia, and 
adding a little mucilage. 

Gi^m /nA.~^Aecoidtng to Klaproth, a fine Ink of 
this o^or may be prepared by boiling a mixture of 2 
parts of verdigris in 8 parts of water, with 1 of cream 
of tartar, till the toM bulk be Fenced one-half. 
The sdution must be then passed through a cloth, 
cooM, ohd bottled for use. • 

rwfrtio /?iA is made by dissolving 3 parts of alum 


in 100 of water, adding 25 parts of Persian or 
Avignmi berries braised, bofling the mixture for 
an hour, straining the liquor, and diss<^vii^ it in 4 
parts of gum aMic. A soluticm of gamboge in 
water fbr^ a convenient yellow ink. 

By examining the different dye-stuffs,and consider¬ 
ing the process used in dyeing with them, a variety 
of eolor^ mks may be made. 

China /ndr.^Proust says, tiiat lamp-black pnri- 
fied by potash lye, when mixed with a solution of 
gloe, and dried, formed an ink which was ]»«- 
ferred by artists to that of China. M. Merimde 
says, that the Chinese do not use glue in the 
fabrication of their ink, but that they add ra¬ 
table juices, which render it omre brilliant and 
jnors indelible upon paper. . When the best lamp¬ 
black is levigat^ with the purest gelatjhe or so¬ 
lution of glue, it forms, no doubt, an ink of a good 
color, but wants the shining fracture, and is not so 
permanent on paper; as g^ China ink; and it 
stiffens in cold weather into a tremulous jelly. 
Glue may be deprived of the gelatinizing property 
by Soiling A for a long time, or subjecting it to s 

high heat in a Papin’s digester : but as ammonia 
is apt to be generated in this way, M. Merimto 
recommends starch gum made by sulphuric, amd, 
(British gum,) to be used in preference to glue. 
He gives, however, the following directions for 
preparing this ink with glne. Into a solution of 
glue he pours a concentrated solution of gall-nuts, 
which occasions an elastic resinons-looking pre¬ 
cipitate. He washes this matter with hot water, 
and dissolves it in a spare solution of clarified glue. 
He filters anew, and concentrates it to the proper 
degree for being incorporated with the purified 
lamp-black astringent principle in vegeta¬ 

bles does not precipitate gelatine when its acid is 
saturated; as is done by boiling the nut-galls with 
lime water or magnesia. The first mode of making 
the ink is to be preferred. The lamp-black is said 
to be made in China by collecting the smoke of tiie 
oil of sesame. A little camphor (about 2 per 
cent.) has been detected in the ink of China, and 
Is supposed to improve it. Infusion of galls renders 
the ink permanent on paper. 


ELASTIC MOULDS. 

Bbino much engaged in taking cuts from anato¬ 
mical preparations, Dr. Do\^^lM fox, Surgeon, of 
Derby, found great difficulty, principally with hard 
bodies, which, when andercut, or having considera¬ 
ble oveiiaps, did not admit of the removal of mould* 
of tfa| oriinary kind, except with injury. These 
diffic^ties suggested to him the use of elutic moulds, 
which, giving way u they were withdrawn from 
eompU^ted parts, wonid return to their proper 
shape; and be ultimately succeeded in making sudi 
moulds of glue, which not only relieved him from 
all his difficulties, but were attended with great 
advantages, in consequence of the small numl^ of 
pieces into which it wu necessary to divide the mould. 

llie body to be moulded, previously oiled, must 
be secured one inch above tto snrtoce of a board, 
ind then surronnded by a vr^t of clay, about an 
,nch distant from its ^et. The clay must also 
extend rattier higher than the oontained body : into 
ttiis, warm mdtiri glue, u thick u ponible so that 
it 1 ^ run, is to be poored, lo u to completely 
cov er (he body to be moulded : the glue is (o remalo 
till cold, when it will have set into an elutio mass, 
just such u is required. 
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remored the eky, the gloe to to ^ cut 

into u many pieces as may be for Its re- 

moral, cither l^a sharp-pomtedluufe, or by hanng 
placed thieada in the requisite aituation of the body 
to be mouWcd, which may be drawn away when Oxe 
glue to set, eo as to cot it out in any dire^on. 

The portions of the glue mould haring been re¬ 
moved from the original, are to placed together and 
bound round by tape. 

In some instances it to well to run small wooden 
p^ through the portions of the glne, so as to keep 
them exactly in their proper positions. If the 
mould be of considerable size, it to better to let it 
be bound with moderate tightness upon a boasd, to 
prerent it bending whilst in use; haring done as 
abore described, the plaster of Paris, as in common 
easting, u to be poo^ into the mould, and left to 
aet. 

In many inatancea wax may also be caat in glue, 
if it to not poured in whilst too hot; as the wax 
cools so r^idly when applied to the cold glne, that 
the sharpneas oi the impression is not injured. 

Glue has been described as succeedio^ well where 
an elastic mould is alone applicable; hut many mo¬ 
difications are admissible. When the moul^ are 
not used soon after being made, treacle should be 
preriously mixed with the glue, to prevent its be¬ 
coming hard. « 

The description thus given to with reference to 
moulding those bodies wbi^ cannot be so well done by 
any other than an elastic mould; but glue moulds 
will he found greatly to facilitate casting in many 
departments, as a mould may be firequently taken 
by this method in two or three pieces, which would, 
on any other principle, require many. 


ELECTRICITY. 

(Bwtmedfrtm page 131.^ 

TWO THEORIES OP ZLECTBICmr. 

Ik a very early stage of electrical inquiry, it was 
observed that there was a remarkable difference of 
effect manifested by different substances when ex¬ 
cited. Er.—Charge two insulated pith balls by 
holding near them an excited glass tube, the balls 
will separata from each other; ^e same to the effect 
when both are charged by holding to them an excited 
itiek of sealing wax, yet when one to electrified by 
the glass and the other by the wax, they are mu¬ 
tually attracted. 

circumstance gave rise to the opinion that 
two different species of the electric fluid existed, 
a ftieory first promulgated to the world by M. Du 
Fay, who called the two fluids by names ac&rdant 
to the substances which produce them; that pro¬ 
duced by the friction of glass he called vitreous, and 
that caused by exciting sealing wax, the resinous. 

This opinion of Du Fay was eagerly adopted by 
the elect^ians of Europe, who by it were enabled 
to aecqunt for sU the appearancea their experiments 
elicited, but when it became knqim that the same 
aubsumce sometimea showed the vitreous and some- 
timea the resinous, the names given to the two fluids 
became inapplicable, and whmi the Leyden phial 
was dtocovered, they were at a loss to explain its 
potioa by tins hj^tbesis. Dr. Franklin, with hto 
jMg Hl sagacity, founded the other theory; not in- 
• perfect syctem,, but one which rapidly ran 
■^frte Europe and America, for it was the only one 
could explain the action of the L^dra jar, 
Wlueb at that time engaged the whole attention of 


the learned. He imagined that there was btft one 
fluid, and that all bodies whatever contained a oer- 
tain quantity of that fluid; which quantity we.mgy 
increase or decrease at our pleasure. When in.- 
creased he styles it plu$, or poeitive electricity, and 
when a diminution takes place, he calls it m/fifis, 
or nyativelg electrified, which terms positiTp and 
negative are now nniver^y applied when ^pe^ug 
of electrified bodies. Not being able to expl^ the 
action of the Leyden jar was not the <m{p4feason 
for doubting the truth of M. Du Fay's'"C^ry, for 
it was soon dtocovered that the sapie body showed 
sometimes the resinous, sometimes the vitreous 
effect; how could this be accounted for ? On the 
other hand, by Frauldin's hypothesis nothing to 
more easy. The different effect to produced by the 
state of thd rubber, as it to found that when two 
substances are rubbed together, so as to exhibit 
electrical appearances, that one of them to always 
positive and the other native. The following list 
of substances to so arranged, that when either to 
rubbed with any of the bodies placed above it, it 
beuomes negative, and robbed with any standing 
belonr it shows signs of positive electricity 

Back of a cat. 

Smooth gloss. 

Woollen cloth. 

Feathers. i 

Wood. 

Paper. 

Silk. 

Gum lac. 

Roughened glass. 

Thus if a tube of smooth glass be nibbed with a 
woollen cloth, or a silk liandkercbief, it becomes 
electrified poeittvely, as tiiese bodies stand under it^ 
in tiie table, but if gloss be rubbed with cat’s fur 
it becomes Rspe/tve/ in the former case, it absorbs 
the fluids from the materials rubbed against it, and 
therefore becomes overcharged; in the latter case 
it shows a negative property, in consequence of 
parting with a portion of its natural shoie, to the 
cat’s skin—thus, as Franklin would have said, it has 
a Buperfluity in one case, in the other a deficiency. 

Nothing can possibly be more easy to underatand 
than this, and in every case in wliich the theory 
can be applied, equal facility can be offered, or at 
any rate there is no fact which cannot be explained 
by this hypothesis, except indeed such as are equally 
unintelligible by the other atoo. 

But in giving an opinion on any disputed point 
of philoMphy, it to right to state the arguments for 
and against any particular view, and to institute a 
feir comparison, by explaining the forgoing experi¬ 
ment by means of Du Pay’s theory. Those of his 
school believe that there are two electric fluids, 
antagratotie to each, other, and that w!,en one of 
these to by any means disturbed, the other is equally^ 
so^thiu it supposes two causes for a single effect, 
certainly an anomaly in physics. In the rubbing 
of the glass tube with a woollen cloth, and thereby 
producing an electrical action, two fluids then are 
disturbed, which two, nevertheless, exist in each 
body; and when the glass and doth are Kparated, 
still the fluids do not coalesce, tiiough both are 
present in every portion of the glass, and also of 
the woollen. Why this to nobody can tell, nor is 
an ^tempt at exph^lion given at all. It baa been 
said, thito there are many circumstance to' in¬ 
validate the Franklinian hypothesis—the strongest 
of wlqph to, that when a shock to passed ftjrbugh 
a card there are often two holes made in it. there- 
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e, there muit neceuarllf be two fluide puniig-> 
I of which bu it! epp^ted c h en n eL Nodiing 
be more wf then 4o ezpliin Ote reaion of 
raiioQi peribrationi.' le it not, «lw, the fret 
At if the wafer of a river meeta with an obatMle, 
dividea into two streama, though it atUl pasaes 
lin ita general course? And thw it'ia with the 
lectrio fluid. The card U the -obatacle, being a bad 
bndpotor, which occasions the fluid to bre^ into 
iro\^ams — there are seldom more than two, 

_Lijjiii||bii fluid requires no more channels; some- 

f^ea, a^ indeed, most frequently, but one, and 
then one hole*only is apparent llie same expe¬ 
riment affords a second objection to the one-fluid 
theory. If a shock be passed through a damp card, 
a burr, or rough edge, will be foond on each side of 
it, which some persona believe to be«an inconies- 
tible proof of two fluids, one passing in eaoh 
direction. The experiment really provei no inch 
thing, and may be imitated many ways—by the 
passage of one body only through another: thus, 
when a leaden ball is fired from a musket against 
a sheet of 'copper, with sufficient fbree to pass 
through it, a double burr will be very ^ainly 
distinguishableso also enlarge a bole thit has 
been made in in iron hoop, with a' semi-circular 
tapering bit, such as is used for metaft, and a very 
strong burr will be found on each side of *the hole^ 
In these instances it is certain titat but one body is 
in motion—why theu should a similar appearance 
in the card prove that there are two fluids in motion ? 
There is truly no appearance of a double stream in 
any electrical experimeot whatever. Pass a shock 
over the surface of a card covered with vermiUion, 
a single black mark will appear. In lightning there 
is bat a flash in one direction, no counter flash 
meets it in its course. When a shock is sent along 
on exhausted glass tube, so as to imitate a falling 
sta^ or when a falling star is seen in the heavens, 
no other stream of fire is apparent; and also the 
circumstance of the luminous star viaible on the 
negative side of the apparatus, and tlte brush on 
the positive side, is wholly inexplicable by the 
system of Du Pay, though nothing is easier by the 
more simple and more philosophical hypothesis of 
Franklin. 

fContinued onpage 177.) 


MANUFACTURE OP WAFERS. 

Tnenx are two manners of manufreturing wafers: 
1, with wheat flour and water, for the ordinary kind; 
and 2, with gelatine. 1. A certain quantity of fine 
flour is to be diffused through pure water, and so 
mixed as to leave no clotty particles. Ibis thin 
pap is then colored with one or other of the matters 
to be particularly described under the second bead; 
and which are, vermiUion, sulphate of indigo, and 
gamboge. The pap is not ^owed to ferment, bat 
must ht employed immediately after it ia mixed. 
For this purpose a tool is employed, consisting of 
two plates of iron, which come tr^ther like pincers 
or a pair of tonga, leaving a oertam small definite 
■pace betwixt them. platea ore first slightly 

heated, greased with butter, filled with the pap, 
closed, and then exposed for a short time to the 
beat of a charcoal fire. Ibe iron plates being 
allowed to cool, on opening them, the thin cake 
appears dry, solid, brittle, and about as thick u a 
piMing-card. By means annular punches of 
diflnmt oisea, with sharp edges, the cake ia out into 
wafrn. » 


2, Tbe transponnt wafrre ere made ee fbllowe 
Diaai^ fine |^, or WnglMS, ia sadh a quan¬ 
tity of walar, tbrt the when oold, may be 

conaiateot Let it be poorad hot n^ a plate of 
mfator glaii, (previously warmed wRb itewt epd 
dightiy greai^) which is fitted ia a metaUio frame 
with ed^ just as high as the waftiis should be 
thick. A second plate of glaai, heated and gieaeed, 
is laid on the snr&ce, so as to touch evwy point of 
tire gelatine, resting bn the e<^ of t^ fimme. By 
this preetore, tbe toin cake of gelatine ii per¬ 
fectly uniform. When tire two plates of glass get 
oold, the gelatine becomes solid, and may easily ba 
removed. It rs then cot with proper pnnehes into 
disee of different sixes. 

Tbe coloring-matters ought not to be of an in- 
aalubrious kind. 

For red wefert, carmine is well adapted, when 
they are not to 1 m transparent; but thU color is 
dear, and con be uied only for the finer kinds. 
Instead of it, a deco(;^on of Brazil wood, brightened 
with a Uttie alum, may be employed. 

For yellow, an iaftuion of saffron or turmerio haa 
been presctilMd; bat a decoction of weld, fustic, 
or Persian berries, might be used. 

Sulphate of indigo partially satmuted witii potaah, 
is used for the blue wafers; and this mixed with 
yellow for tbe greens. Some recommend tbe sul¬ 
phate to be nearly neutralized with chalk, and to 
treat tbe Uquor with alcohol, in order to obtain tha 
beat blue tye for vrafrrs. 

Common wafers are, however, colored witit the 
substances mentioned at the beginning of tha 
article; and for tbe cheaper kinds, ^ le^ is used 
instead of vermiUion, and tunneric instead of gam¬ 
boge. ' 

LAYING OUT THE TEETH OF WHEELS. 
As there are very uncommon and frdd numbers of 
teeth in some of the wheels of astronomical clocks, 
and which, consequently, could not be out by any 
common engine used by clock-makers for entting 
the numbers of teeth in their clock-wheels, it ia 
often necessary to divide the circumference of a 
circle into any given odd or even number of equal 
parts, so as that number may be laid down upon the 
dividing plate of a cutting engine. 

There is no odd number, but from which, If a 
certain number be subtracted, there wiU remain an 
even number, easy to be subdivided. Thus, sup¬ 
posing the given number of equal diviaioni of a 
circle on the dividing plate to be 69; subtract 9, and 
there will remain 60. 

&ery circle is supposed to contain S60 degrees; 
thejimore say, As the given number of parts in the 
circle, which is 69, is to 360 d^ces, so is 9 parts 
to the corresponding arc of tbe circle that vriU con¬ 
tain them ; which arc, by tiie Rule of Three, will 
be found to be 46*95. Therefore by the Ihw of 
chords on a common scale, or ratiier on a aecttH*, 
set off 46*95 (or 46*9) degreeewitik your compasses, 
in the periphery of tiie cwele, and divide that are 
or portion of the drele into 9 equal porta, and the 
rest of the circle into 60; and the whde iriU be 
divided into 69 equal parts, u was required. 

Again, suppose it were required to divide the dr- 
cumfrrence of a drde into 63 eqnal parts; subtract 
3, and 80 will remain. llieD, as 83 pa^ are to 
360 degrees, so (by tha Raid of ^portion,) sra 
3 parts to 13 d^iM snd tma hundredth part at 
degree; which small fraction msy be ne^ecCe* 







ANALYSIS OF .MINERALS. 


THE MOUTH BLOW-PIPE. 

In the chemical analysU of mineral substances, It 
is generally necessary first to submit them to the 
action of the falnw-pipu; by which operation their 
general nature is most frequently determined, and 
should not the heat to which they are now subjected 
reTea! all their constituent principles, it will show 
at least some of them, and render the remainder 
more easily to be detected by the tests to be applied 
afterwards. Tlie construction and manner of using 
this valuable instrument in its more eimple forms 
will afford a good subject for the present paper. 

Originally the mouth blow-pipe was only a simple 
Mnical tnbe, more or less curved towards its point, 
•m terminated by a very small drcolar opening. 

2 . 



I By means ofthiia corrent of airis carried against 
^ flame of a candle, and the inflamed matter of 
the wick is directed noon small objects, of which it 


is desirable to elevate the temperature. Workers 
in metal still derive immense advantages from this 
little instrument. They employ it in the soldering 
of very small articles, as wcU as for heating the 
extremities of delicate tools in order to temper them. 
Since the blow-pipe hss fallen into the bands of 
miiieralogical chemists its form has been subjected 
to a series of important modifications : one of them 
is hoving a bulb upon the stem, whereby the mois¬ 
ture of the breath is retained, and, therefore, the 
jet o£ air at the orifice is stronger and steadier. 
Iliiworm of blow-pipe is represented in 

Fiff. 3. 



It was first used by the celebrated chemist, 
Bergman. Many other chemiate modified the above. 
Black's blow-pipe was a tube narrowest at the 
month, and having a small jet, sideways on the 
principal tube. This required, a leas constrained 
position of the hands than the former. Wollaston 
used a small tube, similar to Fig. 2, bat straight, 
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and with a jet set sideways upon it, but not quite at 
end. Pepys invented an instrument which com” 
hised the advantages of each of the others. It 
differs from Hergman’s in having a joint at die 
hulb, where the moisture is condensed, as in the 
following:— • 

Fig. 4. 



Ill spite, however, of all these improvements, 
which render the instrument better adapted for the 
uses to whfth it is successfully applied, we are far 
from having drawn from it ail the advantages to 
which wc might attain were its employment not as 
fatiguing as it is difficult. We require no other 
proof of this than the small nifiaabcr of those who 
know well how to moke use of the blow-pipe. The 
following remarks may assist those who arc desirous 
of learning the use of this really valuable adjunct 
to chemical manipulation ; and, as Mr. Mawe says, 
** perhaps no general caution can he more essential 
than to advise the operator not to work too hard, 
•a the most efficacious flame is produced by a regular 
moderate stream of air, while the act of blow'fhg with 
aore force has only the effect of fatiguing the muscles 
of the cheeks, oppressing the chest, and, at the same 
time, renders the flame unsteady.” First accustom 
yourself to hold the mouth full of air, and to keep 
the cheekswell inflated, during a pretty long scries 
of alternate inspirations and expirations { then seiz¬ 
ing lightly with the lips the mouth of the blow-pipe, 
suffer the air compressed by the muscles of the 
dieeks, which act the part of a bellows, to escape by 
the be^ of the blow-pipe, which you will be able to 
do without being put to the least inconvenience with 
regard to respiration. When the air contained in the 
mouth is pretty nearly expended, you must take ad¬ 
vantage of an inspiration to inflate the lungs afresh, 
and thus the operation is continued. You ipust never 
blow through the tube by means of the lungs. 
First, because air which has been in the lungs is less 
proper for combustion than that which has merely 
passed through the nose and mouth;8ecotidly,because 
the effort which it would be necessary to make 
to sustain the blast fbr only a short time, would, by 
its frequent repetition, become very injurious to the 
h^th. 

The best flame for the purpose of this intrument 
is that of a thick wax candle, (such as are made for 
the lamps of carriages) the wick being snuffed off 
such a length as to occasion a strong corabowon, 
it should be deflected a little to one side, and the 
current of air directed along its surface towards the 
poiQt; a well defined cone will be produced, consist¬ 
ing of on external ydlow, and an internal blue flame: 
at die point of the former, calcination, theozidation of 
metals, roasting of ores to expel sulphur, and 
other volatile ingredients may be accompli^ed j and 
by the extreme point of the latter, (which affords the 
most intense heat,) fusion, the deozid^on of metals, 
and all those operations which require the highest 
temperature, will be effected. The piece of mineral 
to VO examined must necessarily be supported on 
some substance; and, for the earths, or any subject 
not being metallic, dk* requiring the operation of a 
flux, a spoon or pair of forceps, made of platina will 
be ffiuna useful} but os toe metals and most of the 


fluxes act on platina, the most servicable support, fnt 
general purposes, will be a piece of sound well-burnt 
charcoal, with the bark scraped off, or free as possible 
from knots or cracks; the piece of mineral to be 
examined should not in goieral be larMr than a 
pepper-corn, which should be placed m a hollow 
made in the charcoal, and the first impression of the 
heat should be very gentle, as the sudden application 
of a high tem])erature is extremely liable to destroy 
those effects which it is most material to observe. 
Many substances decrepitate immediately be¬ 
come hot, and when that is found to be the (lase. they 
should be heated red, under circumstantes whicdi will 
prevent their escape; this may be effected with the 
earthy minerals by wrapping them in a piece of 
platina foil, and with the metallic ores by confining 
them between bvo pieces of charcoal,driving the point 
of the flame through a small groove towards tho 
place where the mineral is fixed, by which means a 
sort of reverberating furnaitc may be formed. Tlio 
principal phenomena to be noticed arc phosphores¬ 
cence, ebullition, intumcscM^iice, the exhalation of 
vapun;, having the odour either of sulphur or garlic, 
(the latter arising from the presence of arsenic,) de- 
crepitafion, fusibility, and amongst toe fusible 
minerals, whether the produce ia a transparent glass, 
an opaque enanfel, or a bead of metal. 

• Having first made some observations on a particle 
of the mineral alone, either the residue or a fresh 
piec% should be examined with the addition ofa flux, 
more particularly in the case of the ores, as the 
nature of the metal may be generally decided by the 
color with which it tinges the substances used. 
The roost eligible flux is glass or borax; a piece, 
about half the size of a pea being placed on the char¬ 
coal, is to be heated till it melts; the particle of ore, 
being then taken in a pair of forceps, is to pressed 
down in it and the heat applied ; or sbemid the 
mineral not be inclined to decrepitate, it may he laid 
on the charcoal, and two or ttiree pieces of glass of 
borax, about the size of a pin’s head, placed over it, 
and on using the blow-pipe the whole will form 
itself into a globular head. 

It would be advisable for the learner to commence 
with a piece of common lead ore, which should be 
placed in the hollow of the uharcoal, (see Fig. 1 ;) 
and after havuig first submitted it to the yellow 
flame, in order to drive off the sulphur, it may be 
brought within the action of the blue flame, when 
it will instantly melt into a bead of lead, the cliarcoal 
at the same time being colored yellow. Ho may 
then proceed with the following metals. 

White Lead Ore.—Ajiply the flame gently as 
before, and the mineral will exhibit an orange or red 
color, and afterwords melt into small globules. 

iS'iVeer.—A particle melts into a brilliant ball, 
which on cooling becomes dead white. Silver ores, 
if not very poor, will discover a bead of silver by 
repeated melting with or without borax. 

Copper Oree, except they are very poor, may be 
easily melted into a bead of copper, or detect^ by 
nitric acid. 

Pj^rtfee, is subject to decrepitate, toerefore requires 
toe beat to be very delicately applied The sulphur 
will then evaporate, and leave a scoria of iron wh^ 
is attracted by the magnet. 

It would far exceed the limits necessaril^saigned 
to this slight sketch, to point out toe various effects 
produced by the several metallic and earthy minerals 
when acted upon by the blow-pipe. Having put toe 
student into the way of usmg, it, we may hope, 
with so^e confidence, that the axamiTmtinti of 
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S >ecimenB, by means of the teat and blow-pipe* 
dte a degree of interest which will lead to the 
pursuit of studies, in which he must avail 
of the assistance: c be derived from expe- 
ind .more extensive works, though we shail 
tmewhat to say relative to the application of 
Eli tests in a fu^irc number, 
present weeks's frontispiece represents a per- 
ig a small blow-pipe, and surrounded by the 
us necessary for mineralogical chemistry, 
table will be seen an electrometer, balanc^ 
upon a point: a magnet capable of being similarly 
Bupend^; a norse-^oe magnet; pestle and mortar; 
test tubes; evaporating dislm ; a mineralogical ham- 
liner; magnifying glaues; box of chemical ingre¬ 
dients, &c.—all of which are necessary in analytical 
oiieratioDS. * 


INSECTS. 

(Retumed/rom page 143, and eonchtded.) 

Minute Mothe. —Much experience and considerable 
care, with a light, but steady hand, are necessary for 
the management of miiiule moths on tlie setting wood; 
it will be equally useless and impossible, to enter 
I into a minute detail of e<%ry trivial cigcumstance that 
I must he attended to; we shall tbei'efore give a general 
sketch, and leave the rest to the ingenuity of the 
operator. 

First, the fans of the clappers, or forceps, or the 
\ fuwling-net if you prefer it, must be covered with 
tsilk gause of a very soft and delicate texture, and as 
Uhe slightest friction will obliterate the beautiful 
speckings, oi raised tufts that are so proAisely be¬ 
stowed by the hand of nature on this most elegant 
tribe of insects, you must be extremely careful when 
you press on the thorax not to crush it more than 
you can possibly avoid; or if you have it between 
fangs of the forceps, put the pin through the 
th. rax while the creature is confined in that situa¬ 
tion. 

The next care will be to procure pins of such a 
degree of fineness, os not to injure or distort the 
wings of the insect; the smallest sort of lace pins 
will do very well tor most kinds, but there are some 
so extremely minute that even those would be too 
coarse. If you have pins made purposely for insects 
of this kind, let them be about an inch in leugtli, and 
have them drawn as tine as possible. 

When the pin is put through the thorax it must 
be managed with the greatest dexterity, and be 
exactly in the centre, as the least variation to either 
side will break the nerves of the anterior margin of 
the upper wings, which will immediately start, and 
con never be replaced in a proper position; if the 
pin be placed too high, it will sever the bead from 
the shoulders; and by being too low the under 
wings also will break off or start from their true post- 
tiou; it may be managed belter with the assistance 
of a magnifying eye-glass. 

The braces are to be made of tiie same form as 
those which are used for larger insects, only smaller 
in proportion; and instead of making them of stiff 
card, or pasteboard, they may be of stout paper that 
his been hot-pressed. You must brace them im¬ 
mediately after you have put the pin through the 
thorax, for if they are permitted to stiffen, they can¬ 
not be relaxed so well os larger insects. 

Minute moths are to be found in winter as well as 
summer; it would scarcely be imagined, nay reason 
would deny, did not experience prove, tliat when the 
frost is so severe as to entirely subvert esqicar- | 


ance, and almost annihilate the existence of all tiia 
vegetable productions, within the verge of its in- 
fiuexBce, myriads of th^ delicately-formed creatorea 
brave the inclement season, and exist securely 
within those habitations they have the address to 
construct. • 

A very skilful entomolc^t informs us that having, 
occasion to go into the country when the cold was 
intensely severe and the snow deep, he collected in a 
few hours a vast number of minute insects of the 
Coleoptera Hemiptera, and Lepidoptera orders; 
and toough his collection was then very considerable 
he select^ thirteen new species, and among them 
several which he has never found, but when the 
weslher has been very cold, as at that time. 

It is proper to observe, that those insects usually 
shelter among the moss, and other extranCbus matter 
that grow on the trunks or branches of trees, or 
beneath the rotten bark. Gather the moss, &c. 
into a box or tin canister, and shut it close to pre¬ 
vent the escape of tftise insects, that may revive by 
the warmth; when you have an opportunity to ex¬ 
amine them, spread a sheet of writing paper on the 
table, and place a lamp, or candle, with a shade of 
transparent, or oil paper before you, so as to weaken 
the glare; then separate the moss, and shake it 
loosely in your hoiid, and you will perceive many 
insects fall down on toe paper; if they are so minute 
that by trusting the piu through the thorax they 
would be damaged, fosteu them with gum water or 
some glutinous varnish, to small slips or pieces of 
paper. 

Neuropteroue, Hgmenopieroue, and Dipteroue 
Insecta .—Among those of the Neuropteroua order 
are included the Libellulte, or Dragon Flies, a most 
elegant tribe of insects, but very difficult to preserve. 
The colors on the body are exceedingly brUliant in 
some species, but Inevitably black within a few days 
after death, unless the collector is particularly atten¬ 
tive to their preparation. 

They are extremely tenacious of life; we have 
seen one of the larger kinds live two days on the pin, 
and even show symptoms of life twenty-four hours 
after beigg deprived of its head. 

The most expeditious method of killing those 
creatures, is to run a red-hot wire up toe body and 
thorax, for they will live a considerable time in 
agony if you attempt to kill them with aquafortis os 
directed before for the moth tribe. 

After they are dead, clean their bodies on the 
inside wltli a little cotton twisted to the end of a 
wire, and put a roll of white paper into tiie cavity, 
or fill it with cotton; and in most species this will 
not only admirably relieve the colors, but [preserve 
them from changing into black. 

Jfote .—Those kinds only with transparent skins 
will require this ^ fnaculata. 

Some of the foreign insects of those orders appear 
to the greatest advantage in spirit of wine, bat 
whenever the usual method will suffice, it should be 
preferred. They are all to be stuck through the 
thorax, and observe always to put the pin so far 
through, that when it is stuck near a quarter of an 
inch into the cork the feet of the insect may only 
touch toe surface. 

The wings are to be displayed with cramps as 
usual. 

Aptertnu Many kinds may be preserved 

in spirits or in the same manner as Coleopteroua 
and other insects; but among these we can include 
very few, if any, of that extensive genus Aranea 
(spiders,) no method having been hitherto discovered 
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whereby they maybeprcaervcdintheir natural colors, 
fur however beautiful they may be whcit alive, their 
bodies shrivel and their tints become an obscure 
brown, soon after death; and os tlic moisture ux. 
bales, the size of the body diroinisiies, very little 
more Uian the'skin of it remaining when the creature 
is sufficiently dry to be placed in the cabinet. 

JSpiders cast their skins several times in the course 
of their lives ; the exuvis would be very acceptable 
to the collector, if they retained any of the beautiful 
colors of the living spiders. 

To determine whether some species of spiders 
could be preserved witli their natural colors, several 
were put into spirits of wine; those with gibbeua 
bodies soon after discharged a considerable (|Uantity 
of viscid matter, and tberewitii all their most beanti- 
ful colors; the smallest retained their fonn, and 
only appeared rather paler in the colors than when 
they were living. 

From observations it is founds that if you kill the 
spider, and immediately after extract the entrails, 
then inflate them by means of a blow^pipe^ you may 
preserve them tolerably; you may cleanse them on 
the inside no more than is suflieicot to prevent 
muuldincas, lest you injure the colors, winch cer> 
tainly in many kinds dejicnd on some substance that 
lies bcncafii the skin. 

After inflating them, you may cither injec,^ them 
with flue virgin wax, or anoint Uie skin with oil of 
spike in wliich resin has been dissolved, and diy 
tliem in some shady place. 


SPONTANEOUS DECOLORATION OF 
TINCTURE OF LITMUS. 

BY M. VOOEL. 

It frequently happens that the tincture of litmus 
prepared wi^ boiling water loses its bright color 
entirely after a time, and becomes of a bright brown, 
or wine yellow color. 

Tliis decoloration occurs especially when the 
xliictiire has been left for several months undisturbed, 
and well stopped in bottles which are not completely 
fall: with ulcubot the tincture deculuraCUs more 
slowly than mtliout it, and the decoloration is esja:- 
cially favored where a quantity of several pounds is 
kept in a bottle. 

The tincture thus become yellow, is not spoiled 
ry the change, nor is it unlit for use, for its original 
color may be made to re<appcur in several modes: 
first, by exposing it to the air, or by agitating it in a 
bottle with air. Its color re-appears also when 
heated to 122'' Falir. in a receiver over mercury, 
provided t>om<3 air be present in tlie receiver. 

AltJiuugh it appears probable that the tiiu^re 
which lias been spontaneously deculoratcd, Iiccomes 
again blue by the dco.vidatiOD of the air (for itforms 
at first a blue ring on the surface of tlic liquid,) it 
re<|uires, however so small a quantity of oxygen, that 
I could scarcely perceive any diminution in tlic 
volume of the air, whilst it regained its color. 

As the litmus of commerce contains a trace of animal 
matter, I presumed at first that the decoloration was 
cxtiitfd by the decomitosition of this animal substance, 
and tliat carbonate of ammonia was formed; but 
experiment did not confirm this suspicion, for on 
heating the tincture,which had become spontaneously 
yellow, in a matrass furnished with a bent tube, 
neither ammonia nor carbonic acid was evolved, 
although the liquid became*again blue by the increase 
of temperature. 

As the litmus of commerce almost always contains 


sulphate of potash also, it appeared to me possible, 
and even probable, that if thb salt were decompose*!, 
the decoloration might be tbe result of it. 1 asoer* 
t^ed the presence of sulphate of j>otash in the 
litmus on which my experiments were made, in the 
follo^ng manner; I added chloride of barium to 
the tincture mode with boiling water; it fi»rnied au 
abundant blue precipitate, and the licjuor was cutely 
decolorated at the expiration of 2-1 h<mrs. j 
The washed precipitate was of a deep bluearfor, 
and it had ia part the propwties of a compom^f the 
blue color of the litmus with baryt(is. ^To examine 
whether the dried precipitate coiituiucd any haryti's, 
it was heated to redness in a platiiia crucible, and 
moistened with hydrochloric acul, which disengaged 
sulphuretted hjdrogen gas. Besides this, I evajio- 
roted the tincture of litmus to dryness, and tlicii 
heated the residue to redness; tbe ashes, hesith s 
carbonate of potash and chloride of potassium, «m. 
tained some sulphate of jmtush. 

The gradual decomposition of snlpliafe of p«itash 
by the organic matter and cspixially the sulphuretted 
hydrogen which results from it, appeai-s then to be the 
principal cause of the decoloration of tin* tincture of 
litmus; nevertheless, os in pursuing tliiajc cxjMiri- 
ments 1 did not discover the presence of sulphuretted 
hydrogen in the decolonited tiiieture, by employing 
lHijicrmoiatenedwitli acetate of hwl, I b«raime un- 
wrtain whether llie di-colorution was really cffi-cted 
by sulphuretted hydrogen. As however a few drops 
of an aqueous solution of sulphuretted hydrogen, 
added to a large quantity of the blue tincture, well 
stopped in a bott(<*, were sufficient to dccolorate it 
in a few days, and as f could not discover in the 
tincture thus divoloratcd.nny siilpluirctted hydrogen, 
it haring lieen <lfc(iin[>i)ri'il, I had no longer any 
doubt that the blue color of tjie tiiictui'e was des¬ 
troyed, under all eircuinslaaeiw. by the sulphuretted 
hydrogen which is insmisibly formed; thus taking 
away a jMirt of the oxygen whicli it afterwards ahsorns 
from tl«! air, and it-s bliu: color n-luriis. After wliat 
has becu stated, it was impossible to prove the 
presence of sulpflurelted hydrogen in the decolorated 
tincture, because it is decomposed immediately after 
its formation. 

llie decoloration of the linotnre of litmus by 
means of a few drops of solution of sulphuretted 
hydrogen, and the recovery of its blue color by tJie 
contact of air may be repeated a great number of 
times, without the tincture seeming to undergo any 
sensible change, Wlicn a small quantity of sulphate 
of lime or siUphatc of soda is dissolved in the tine, 
ture of litmus, the decoloration begins sooner tliaii 
with the sulphate of (mtash which exists in tlie tinc¬ 
ture. Hrasiliii lUssolvpd in water and stopped in a 
bottle witli siilphurettetl hydrogen is also deeolo- 
rated, but hematin requires a long time for the 
production of this cffi'cl; and the infusion of tlie 
leaves of the Dplphininm Ajacig docs not undergo 
any sensible chmigc by siilpLurutted hydrogen, 
even after tlic lapse of several weeks .*—de 
Pharm.' 


RAILWAYS. 

Railways are ro>ids made by placing lines of 
smooth and iwroUel bars between one jilace and 
another in or^r to increase the speed of the trans¬ 
port of carriages by dimuiishing the resistance to the 
rolling of the wheels. I'he most i*erfect of the 
Roqiuu roads, as the Aiijiian way, wliiidi is a con • 
tinned phfliu surface formutl by blocks of stone closely 
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f ttvd together, was a near approach to the modem 
railroad; bat the plans of tho two species of rood 
m e very different. The first railways, formed on the 
plan of making a distinct surface and tract for the 
wheels, soeii to have been constmeted near New- 
castlc-upon-Tync. In Roger Nortli’s Life of Lord 
Keeper North, he says that at this place, (167C) 
the,coals were conveyed from the mines to the 
benk of the river, “by laying rails of timber exactly 
straight and parallel; and bulky carts were made 
with ft>ar rollers fitting those rails, wliereby the 
carriage made so easy that one liorsc would 
draw fbur or five chaldrons of eiul.” One hundred 
years aftcrwanls, viz., about 1776, Mr. Carr con- 
stmetetl an iroti railroad at tho Sheffield colliery. 
The rails were supported by wooden sleejrcrs, to 
which they were nailed, lu 1707 Mf. Hiiriis adopted 
Rtonu sii|iportKin a railroad Iciiditig from the {.awsun 
in.iifi colliery to the Tyne near to Newcastle; and, 
in 18(10, Mr. Outrani made use of them in a railroad 
at lailk- Katon, in Dcrbysliiri'. Twenty-five years 
afterward'. lliiK species of roiul was snccessfully 
«<Io|>totl «ji> n public tht»*«>i>^lifurc fur the truiuiportii- 
turn of inerchaiiilHe and passengers, viz. the Sti^kton 
and Darlington ruilro.ul,. which was cmiijuetcd in 
IHir), and was the lii>t on wliieh^this experiment 
was made witli suoeess. From that tunc,.accordingly, 
a new era commenced in Uic history of inland tianii- 
pot tit ion. 

The species of rail first employed was a broad 
surface of cast iron, sutficient to support tho rim of 
a common cart or carriage; these are cidled plate or 
tram rails, and such rails ore very useful, wiiere the 
carriages that pass over them have occtutinnally to 
traverse common nmds. But another species of 
rail is now universally em(doyed, where the carritiges I 
have to p.iss only over tlie nulway; they .are c.dled | 
eifffa rails, and an*, ilistingiiished from tiie former by 
^nug inueli narrower on the up]ier surface. On the 
edge railway very narntw wlicels are used on the 
carriages, the breadth of tiic rail not in general ex¬ 
ceeding two inches, and the carriiU'c is kept on the 
way hy means of Haiigcs on the outer |>urt of the rim 
of the vl'lieel. The rails arc ^a^)llOile<l in bars 
eoittnumly three feel in length, fastened at each end 
upon sleepers. The usual foini of such is of the 
(isli-bellied shape, thicker in the middle Hum at the 
enils, but although theoretically this may appear the 
beat fitted for the purpose, rceeiil oxpeiienee 
ahown that a straight rail is cipi.dly strung, aud has 
ibis great advantage, that the cost is inueli less, 
from the greater ease in making, ('.isl non rails 
are at first much chcujier than matle.iliie iron ones, 
but tlic following stati'inent will show tli it the laLlcr 
an*, in reality, by much the more eroiioinicjl: - 
“Malleable iron rails, I.> feet Jong, o.rr wliieh 
HI),(100 tons liave passed in a year; weight of rads, 
i ewt. 2(.J lbs. ]^)ss ot wciglit in twelve moiilhs, 
Sox.—Cast iron rails, 1 feet Jung, over whieii 86,000 
tons hiLS passed in a year; weight of rail, ti.'l lbs. 
lio^isof wi*ij;lit in twelve luoutb^, 8 oz., being us 
gri'at a loss upon 4 feet of cost as upon lu feet of 
wiouglit iron rails." 

Not only are. undleablc raiU more durable than 
those iimde of cost iron, but malleable rails when in 
u.se arc less susce))tible to the deteriorating action of 
the utmn.spheru than the same rails would be if 
nniised ; for if a bar of wrought iron be placed a{M)n 
the ground, aloiigaidu of one of the same foi*m and 
mai^’riid in the railway um*. tlic former is coiitiiinully 
throwing off scales of ru.sL, while tho latter continues 
ahmiHt wholly ficu from waste of that de|tTiptiou, a | 


fact discovered by Mr. Stephenson to depend on 
certain electric influences commuaicated by the 
passage of the trains. Tlie strength of iron neces¬ 
sary for the construction of a permanent railway 
is a matter which con be decided only by expe¬ 
rience. Unless the railroad be supTOr^ equ^y 
throughout its entire length, ea» rail must 
be subject to some amount of defection when 
great weights arc passing over it, and the extent of 
the deflection is in some measure dependent also upon 
the speed, and in the ojjinion of Professor Barlow, 
the additional resistance to the carriages, caused by 
the deflection of the bar, will be equiv^ent to the 
earriuge being carried up a plane of half the whole 
leifgth, tile other half being horizontaL The rails 
first employed on the Liverpool and Manchester 
railway weighed no more than 351bs. ppr yard, but 
were soon found to be inadequate to the purpose. 
In tlic report of the J.)irectur8 of Uie Railway Com¬ 
pany, made in January, 1834, they state, “ in parti¬ 
cular parts of the r«ad, cs(>ecially on the descending 
lines of tliu iuclined jtlanes, the ruls prove too weak 
for Uw hwivy engines, and tlic speed at which 

they arc moved; and from the breakages which have 
taken place, the directors have tliough it expedient 
tourder nsupplyof stronger and heavier rails to be put 
down in those districts where tlie present rails have been 
found yisufiieient." In tlicir report of July, 1837, 
they s&itc, thut,“ with the plan recommended by tho 
direciurs the la«t liaif-yearly nieeliiig, of relaying 
from time to time certaiu portions of the road with 
hn.aviur and stronger rails, the directors have every 
ruasoir*to bo satfsfied. A jiortiim of the way has 
been reecntly laid with parullvl roils, 601bs to the 
yard; and when in addition to the greater security 
afibrded to tin* general trolfic by .a firm and substan¬ 
tial rail, aecuui.L i.s taken of tin- diminished charge at 
which (he road, when so laid, uill be kept in order, 
the directors fi'cl confident that the proprietors will 
approve of their persevering in the plan which they 
have thus commeiieed." Tills is only one instoneu 
out of many in wliieh the Liverpool and Manchester 
Company liavu been cimstruincd to purchase expo- 
riemai at a very dear rate—dear, at least if regarded 
in refereneelo theiniidivulualund peeuiiiary interests, 
but clieap, if the pinprieCors, (akiitg a mure enlarged 
view of tiic great subjret of railways, will include in 
their eoiiMdci'a'iou the licnefieial results, viLst and 
undisputed, whieti uill shortly he realized by tho 
country ami the viurld. Mr. llruiiel, the engineer 
of the Great M\>lerii railway, lias smj.'e'U'd that a 
greater ^pace ^h(luld he allowed het'.\..eii the rails 
than h;oi bivn adoiiled on the iavi-i})oiil aud Man- 
die.sUT, or Im)ii<(<iu and Ilirimnghaiii railways, and 
till! eaiI'i-ige.'i being Jmog heiweeu the wheels, the 
(lii/nelur of the eaii be luereased, and with 

it the spml i.f traulhog. 

Oil paffe 181.J 

PRlNCIPLli OF TUJO DAGUERROTYPE. 

Parti, Auffuit 21st. 

1 WRITE to yon to rei»ort,—though of necessity 
hiLstily i—thepnieeediiigs ofUieAcflrfemierfeScicwa'if 
of Monday lust, when M. Arago, in the presence of 
a crowded audieuec, which hod besieged the doors ot 
the Institute tiirec hours before the cummenceiiiciiC 
of the sitting, dinTilgcd the secret of M. Daguerre's 
invention, which has now us ^ou arc aware, become 
public property. Hired drawings having been exhi¬ 
bited, by wav of s|>cciuieus, M, Arago began hy 
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recapitdatine the discoveries, or rather hints toward, 
difcoveries of former chemists: be aftewar^ dwel 
upon the progressive Mi)eriment8 of M. Niepce, 
sioee carried out by M. Uaguerre. As, however, 
your columns already contain notices of these, I 
will come at oece to the publication of the secret 
of the perfect invention, and in order to give you 
this as fully and clearly as possible, I send you an 
jibstract from the report published in yesterday's 
Journal des Debats. 

M. Arago stated that, according to M. Daguerre’s 
process, copper plated with silver is washed with a 
solution of nitric acid, for the pnqiose of cleansing 
its surface, and especially to remove the minute 
traces of copper, which the layer of silver m&y 
contain. This wushuig must ^ done with the 
grcatcstcare,attention, and regularity. M. Daguerre 
has observed, that better results are obtained from 
copper plated with silver, than from pure silver; 
whence it may be surmised, that electricity may be 
concerned in the action. * 

After this preliminary preparation, the metallic 
plate is exposed, In a well-closed box, tu tfie actiuii 
of the vapour of Iodine, with cerUun precautions. A 
small quantity of iodine is placed at the bottom of the 
box, with a thin gauze between it and the plate, as if 
were, to sift the vapour, and to diffuse it equally. Ii 
is also necessary to surround the plate with a smal 
metallic frame, to prevent the vapour of iodinli from 
condensing in larger quantities round the margin 
than in the centre; the whole snccess of the opera¬ 
tion depending on the perfect uniformity of the 
layer of ioduret of silver thus formed. Ihe exact 
^ime to withdraw the sheet of plated copper from the 
vapour, is indicated by the plate assuming a yellow 
color. M. Dumas, who has endeavoured to ascer¬ 
tain the thickness of this deposit, states that it can- 
nut be more than the millionth part of a millimetre. 
The plate thus prepared, Ls plac^ in the dark cham¬ 
ber of the camera obscura, and preserved with great 
care from the faintest action of light. It is, in iact, 
s<i sensitive, that exposure for a tenth of a second is 
mure than sufficient to make an impressiou on it. 

At the bottom of the dark chamber, which M. 
Daguerre has reduced to small dimensions, is a plate 
of ground glass, which advances or recedes until the 
image of the object to be represented is perfectly 
clear and distinct. When this is gained, the pre¬ 
pared ])late is substituted fur the ground glass, and 
receives tlie impression of the ubjc'ct. The effect is 
produced in a very short time. When the metallic 
plate is withdrawn, the impression is hardly to be 
seen, the action of a second vapour being necessary 
to bring it out distinctly: the vapour of mercury is 
employed for tliis purpose. It is remarkable, t^t 
the metallic plate, to be properly acted upon by Die 
mercurial vapour, must be placed at a certain angle. 
To this end, it is inclosed in a third box, at the 
bottom of which is placed a small dish filled with 
mercury. If the picture is to be viewed in a ver¬ 
tical position, as is usually the cose with engravings, 
it must receive the vapour of mercury at an angle of 
about 45°. If, on t^ contrary, it is to be viewed 
at that angle, the plate must be arranged in the box 
in a horizontal position. The volatilization of the 
mercury must be assisted by a temperature of 60° 
(of Reaumur). 

After these three operations, for the completion of 
the process, the plate must be plunged into a soln- 
tion of hyposulphite of soda. This solution acts 
most strongly on the parts which have been unin¬ 
fluenced by light; the reverse of the mercurial vapour, . 


which attacks ezclurively that portion which has 
been acted on by the rays of light. From this it 
might perhaps be imagined, that the lights are formed 
by the amalgamation of the silver with mercury, and 
the shadows by the sulphuret of silver formed by the 
hypo-sulphite. M. Arago, however, formally de- 
cUred the poritive inability of the combined wisdom 
of physical, chemical, and optical science, to offer 
any theory of these delicate and complicated oi>cra- 
tions, which might be even tolerably rational and 
satisfactory. 

The picture now produced is washed in distilled 
water, to give it that stability which is flecessary to 
its bearing exposure to light vrithout undergoing any 
further change. 

After his statement of the details of M. Daguerre's 
discovery, M. Aiago proceeded to speculate upon the 
improvements of which this beautiful applieation ot 
optics was capable. He adverted to M. Daguerre's 
hopes of discovering some further method of fixing 
not merely the images of things, but also of their 
colors: a hope based upon the hu:t, that, in the cx- 
pciimcuts whiuh liave been iiiado with the solar spre- 
trum blue color baa been seen to result from blue 
rays, orange color from orange, and so with the 
others, Sir John Herschel is sure that the nul ray 
alone is without* action. Tlie question arose, too, 
whether it will be possible to take portraits by this 
method? M. Arago was disposed to answer in the 
affirmative. A serious difficulty, however, pre¬ 
sented itself;—entire absence of motion on tltc part 
of the object is essential to the success ufthe operation, 
and this is imj>OBsible tu be obtained from any face 
exposed to the influence of so intense a light. M. 
Daguerre, however, believes that the interposition of 
a blue glass would in no way interfere with the action 
of the light on the prepared plate, while it would 
protect the sitter sufficiently from the action of the 
light. The bead could be easily fixed by means of 
supporting apparatus. Another more importani. 
desideratum is, the means of rendering the picture 
unalterable by friction. The substance of the pic¬ 
tures executed by the Daguerrutype is in fact, so 
'ittlc solid—is so slightly deposited on the surface of 
.he metallic plate, tliat the least friction destroys it, 
like a drawing in diulk: at present, it is necessary 
X) cover it with glass. 

From his numerous experiments on the action of 
'ight on different sulistances, M. Daguerre has drawn 
Jie conclusion that Che sun is not equally powerful 
it all times of the day, even at those instants when 
lis height is the same above tlie horizon. Thus, 
more satisfactory results are obtained at six in the 
noroiog thzin at six in the afternoon. From this, 
x)o, it is evident, that the Daguerrotype is an instru- 
nent of exquisite sensibility for measuring Che dif¬ 
ferent intenrities of light, a subject which has 
liitberto been one of the most difficult problems in 
Natural PhUosophy. It is easy enough to measure 
he difference in intensity between two lights viewed 
imultaneously, but when it is desired to compare 
laylight with a light produced in the night—that of 
he sun with that of the moon, for example—the 
esults obtained have liad no precision, llie pre- 
aratioQ of M. Daguerre is influenced even by the 
ight of the moon, to which all the preparations 
itherto tried were insensible, even wlira the rays 
ere concentrated by a powerful lens. 

In physics, M Arago indicated some of the more 
.mme^te applications of the Daguerrotype, inde« 
•endently of those which he had already mentioned 

Photometry. He instanced some of the most 
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4 complex phenomena exhibited by the solar spectram. 
' We know, for example, that ^e different colored rays 
: are separated by black tranversal lines, indicating 
the absence of these rays at certain parts; and the 
question prises whether tiiere are bUo similar in> 
terruptions in the continuity of the chemical lays? 
M. Arago proposes, as a simple solution of this 
question, to expose one of M. Daguerre's prepared 
plAes to the action of a spectrum; an experiment 
which would prove whether the action of these rays 
is coirw'nuous or interrupted by blank spaces. 

I shall only add, that M. Daguerre has entered 
into a contract with Giroux, the celebrated toyman, 
for the practical application ofhia discovery-^-and 
that it is said die lias already in petio, some new 
results of importance, which he will submit to the 
Aeademie at an early opportunitjff-—#Vom a Cor- 
rtgpondent af tht Athenaum, 

CONCRETE. 

CoNruviTU ia the name given by architects to a 
compact mass of pebbles, sand, and lime cemented 
t<^cther, in order to form the>fonndations aif build¬ 
ings. Semple says that the best proportions are 80 
]>arta of pebbles, each about 7 or Bcuucea in weight, 
4U parts sharp river sand, and 10 of good lime, the 
last is to be mixed with water to a thinnish consis¬ 
tence, and grouted in. It has been found that 
Thames bollut, as taken from the bed of the river, 
consists nearly of 2 parts of pebbles to 1 of sand, 
and therefore answers exceedingly well for making 
concrete; with from onc-seventh to one-eight part of 
lime, llie best mode of making concrete, accord¬ 
ing to Mr. Godwin, is to mix the lime, previously 
ground, with the ballast in a dry state; sufficient 
water is now thrown over it to effect a perfect mix¬ 
ture, after which it should be turned over at least 
#wice with shovels, or oftener; then put into barrows, 
and wheeled away for use instantly. It is generally 
found advisable to employ two sets of men to per¬ 
form this operation, widi three in each set; one 
man to fetch the water, &c., while the other two turn 
over the mixture to the second set, and they, repeat¬ 
ing the process, turn over the concrete to the bar¬ 
row-men. After being put into the barrows, it 
should at once be wheeled up planks, so raised as to 
give it a fall of some yards, and thrown into the foun¬ 
dation, by which means the particles are driven closer 
together, and greater solidity is given to the whole 
mass. Soon after being thrown in, the mixture is 
observed usually to be in commotion, and much 
heat is evolved with a copious emission of vapour. 
The barrow-load of concrete in the fall spreading 
over the ground, will form generally a stratum of 
from 7 to 9 inches thick, which should be allowed to 
set before throwing in a second. 

Another mode of making concrete, is first to cover 
the foundation with a certain quantity of water, and 
then to throw in the dry mixture of b^lastand lime. 

It is next turned and levelled with shovels; after 
which more water is pumped in, and the operation 
is repeated.—^The former method is undoubtedly 
preferable. 

In cases it has been found necessary to mix 
the ingredients in a pug-mill, aa in mixing clay, &c. 
for bricks. For the preparation of a concrete fonn- 
dation, as the hardening should be rapid, no more 
water should be used than is absolutely necessary to 
effect a perfect mixture of the ingredients. Hot 
water aooelentes the induration. There is about 


one-fifth of contraction in volume in the concrete, 
in reference to the bulk of its ingredients. To from 
a cubical yard of concrete, about 30 feet cnbe of 
ballast and 3^ foetcubeof ground lime must be 
employed, with a sufficient quantity of water. 

NEW WRITING FLUID. 

Iiv looking over the thousand and one receipts for 
writing ink, one might imagine the projectors had 
belaboured to iutroduce as much extractive matter 
as possible, in order to make a liquid mud for the 
jflpurposc of writing, so heterrogeneous and unnccei- 
s^ are the substances introduced, cleviy showing 
the ftnbject never to have been scientifi ^ly under¬ 
stood. All that we are given to understiind is, t hat 
the copperas and galls form a tanno-gallate of iron, 
which is suspended in the liquid by gum arabic, 
but I will show that the tanno-gallate does not pre¬ 
cipitate, which is fatal to the above theory, and 
leaves the field opAi for another, which I will ven¬ 
ture to propound. 

Whcn«sulphate of iron is added to infusion (or 
decoction) of.galls, the oxide of iron exercises an 
elective affinity for the tanno-gallic acid, while the 
sulphuric acid is left free which combining with 
another portion of sulphate froma bi-sulphate of iron, 
which absorbing oxygen ftom the atmosphere is 
convened into persulphate, and forms with the tanno- 
gallate, what may be termed the insoluble perauU 
phated ianno-gallait of tros,which suspended by 
means of gum arabic forms the basis of common 
writing ink; it is rendered colorless by most acids, 
gets rusty by age, clogs the pen, turns mouldy, and 
is by no means dean in its manufacture. In con- 
tradUtinction to which I hare found the following 
receipt superior. Take half a pint of infiision of 
galls and one drachm of camphor, a piece of clean 
iron wire of a spiral form, to present a surface of 
the length of the bottle, and inserted in the cork; 
introduce the whole into a half pint bottle, and 1st it 
stand for a month. The infurionis one part gills 
to eight of water. In this fluid there is no fret mi¬ 
neral add, there being simply tanno-gallate of iron 
for the basis; the iron decomposes the water and ' 
becomes oxidised in the usual manner, consequently 
there can be no excess of iron in the fluid to give it 
a rusty appearance. The tanno-gallate, not Iwing a 
precipitate, requires no mucilage for its suspension, 
neither is it obliterated by dilute acids, and alkalies 
only give it a deep brown color, the camphor pre¬ 
vents mouldiness. 

Thus is an ink mode, clean, econontical, Inde¬ 
lible, and limpid; made in fact with no more Isou- 
bleihan a cup of tea. No one will, ever think of 
the old receipts for black mud after having tried the 
above. I have used it for the last three moifths, 
and for which 1 claim no originality, as the acci¬ 
dental overthrow of some strong tea on a knife first 
gave rise to the idea. J. CooxB. 

[Tbe color of the writing In our correspondent's 
letter is certainly good, and appears to have flowed 
readily from the pen. We have also tested it by 
the acetic, nitric, sulphuric, and muriatic acids, 
which do not appear to affect the color, unless in a 
sufficiently concentrated state to injure the texture 
of the paper also. The receipt above we have no 
doubt will make a good ink, but it is not new, ex¬ 
cept indeed as a general writing fluid. It is cus¬ 
tomary for leather dreasevs, dyAs, and wood stainers, 
to use a liquid formed by pouring a deco cti on of 
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logwood shavings upon the rust of iron, which it 
will be seen is analogous in prindpls to the fore¬ 
going. The process of making this dye was, 
however, but little understood, (at least in London,) 
until about forty years ago, when an individual esta¬ 
blished a marfufactory in Whitechapel, to supply 
the dyers, &c., nith what is called iron liquor, which 
was made simply by soaking old iron hoops in water: 
and although he sold the liquor when )irepared at o 
few pence only per gallon, he realized a very large 
fortune. 

In the receipt of our correspondent surely there 
Is a mistake in the quantity of camphor. This 
resin being, in a very small degree, soluble in water. 
One grain of corrosive sublimate, or one drop of 
creosote, will prevent mould in a gallon of ink.— 
Ed.] 


MISCELLANIES. 

7b ehooae Copj/er for Enffravinff.—Vlaias in¬ 
tended for engraving ought to be of the best 
copper, which should be very malleable, firm, and 
with some degree of hardness, free from veins 
or specks, or dissimilar ports. The redness of 
copper is a presumptive mark of its being good, 
but oot an infallible one; for though it is, in gene¬ 
ral, a proof of the purity of the copper, yet it does 
not evince that the quantities may not be injured 
by too frequent infusion. 

Copper-plates may be had ready prepared in 
most large towns; but when these eannot be had, 
procure a pretty thick sheet of copper, rather 
larger than the drawing, and let the brazier plan¬ 
ish it well; then take a piece of pumice-stone, and 
with water rub it all one way, till it becomes tole¬ 
rably smooth and level; a piece of charcoal is next 
used with water for polishing it still farther, and 
removing the deep scratches made by the pumice* 
stone, and it is then finished with a piece of char¬ 
coal of a finer grain, with a little oil. 

7b Copy Writings.-^Take a piece of unsized 
paper exactly of the size of the paper to bt copied; 
moisten it with water, or with the following liquid: 
Take of distilled vinegar, two pounds weight, dis¬ 
solve it in one ounce of boracic acid; then take 
four ounces of oyster shells calcined to whiteness, 
and carefully freed from their brown crust; put them 
into the vinegar, shake the mixture frequently for 
21 hours, then let it stand till it deposits its sedi¬ 
ment ; Alter the clear part through unsized paper 
into a glass vessel; then add two ounces of the beat 
Aleppo galls bruised, and place the liquor in a warm 
place ; shake it frequently for 24 hours; then f Iter 
the liquor again through unsized paper, and ad^ to 
it, after filtration, one quart of pure water. It must 
then stand 24 hours, and be filtered again, if it shows 
a disposition to deposit any sediment, which it gene¬ 
rally does. When paper has been wet with this 
liquid, put it between two thick unsized papers to ab¬ 
sorb the Boperfluotts moisture; then lay it over the 
writing to be copied, and put a piece of dean writing 
paper above it. Put the whole on the board of a 
rolling press, and press them through the rolls, as is 
done in printing copper plates, and a copy of the 
writing will appear on both sides of the thin mois¬ 
tened paper ; on one side in a reversed order and 
direction, but on the,Ather side in the natural order 
and direction of the lines. ** 


ANSWERS TO QUERIPIS. 

87—‘What occavioru the whistling sound* of 
volant bodies f When bodies move quickly a par¬ 
tial vacuum ia caused, and the noise is produced 
by the air returning to its place. 

80 —Two balls, each of one pound weight, sus¬ 
pended on separate strings, contiguous but not touch¬ 
ing, showing no inclinatiori to eoalesce—at what 
height from the earth's surface would they manifest 
attraction for each other / The question not 
sufficiently explicit for a direct answer, because it 
would be requisite to ascertain the hompar.'ttive 
weight of the earth; also tlie space signified by 
contiguous is indefinite. The following general 
roctliod of solution is therefore all that can be 
given :—Supposing the balls to be of equal density 
with the earth ; then, as the sum of the squares of 
the diameters of each ball, is the square of the 
diameter of the earth, so is the square of tlio 
distance of the balls from each other to the square 
of the distance of each ball from the earth. If they 
are of different density, then the density of the 
balls is to the density of the earth—as the. square 
of the distance thus found to the square of thedis- 
tavice they shoujd be at to make the attractive forces 
balatrci consequently, a slight addition will give the 
distance at which the balls will attract each other. 

100— Is there any point in the mandril of a lathe 
which remains stationary while the mandril re¬ 
volves^ No, certainly not. Mathematically the 
centre of the axis is at rest, but practically it moves 
with the rest of the mandril. 

101— W7/fl/ is the prinriple of the quicksilver 
boats* The “Cygnet" London aud Westminster 
quicksilver boat ia, or was, on Mr. Howard’s 
principle, and has no boiler, but the following 
substitute for one:^A quantity of mercury is 
placed in a wrought-iron vessel, over a coke fir-, 
and maintained at a temperature of from 4" to COO*^ 
Fah. the foot, per horse power. The upper surface 
of the mercury is covered by a thin plate of iron, 
which rests in contact with it, and is so constructed 
as to present about four times the surface that is 
exposed to the fire. Adjoining this is a vessel, 
containing water heated to nearly the boiling point, 
and communicating with it by means of a nozzle and 
valve; and the water is from time to time injected 
by the engine, in small portions, to the top iron 
plate, from which it receives the heat, not only ne¬ 
cessary to convert it into steam, but also to expand 
steam, being above what it would receive if in con¬ 
tact with water, tlie temperature being above its 
pressure; hence the steam passes into a jacket sur¬ 
rounding the cylinder, which jacket is also sur¬ 
rounded by another, forming the passage of the 
heated air to the funnel, by which means the tem¬ 
perature is preserved at 40U^ the pressure being 251bs. 
per inch. The arrangement of the slide valves is 
such that the steam acts expansively. The conductor 
is a copper vessel immersed in a cistern of cold 
water, and the steam flows into it by the eduction 
pipe in the usual manner, and a jet is admitted to 
it from an adjoiiiing vessel, filled before working 
with distilled water, and the condensed ^Apr, and 
the condensed steam, are pumped therefrom into a 
copper worm placed in a cistern of cold water, by 
which means they are reduced in temperature, and 
then re-conducted to the distilled water tank. The 
fire is urged by a blowing machine.— Dr, Lardner* 
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ELECTRICITV. 

'Rpmmed from jmge 1C7. 

In all the niiriiprous <’X}ieriiiients, already introduced 
in tliOK vjitKiiJfs miitiiiiTs, the cfTect visllile has 
mostly been tlmf uf a tvrlain tendency the e.\eit«-d 
bodies haw' h id^tii eo.ilesee witli CReh other in sonic 
cases, and to recede in iidicrs, or luivc bf;eii in* 
RtHinvs Ilf elect rieal attraction and repulsion. Upon 
a closer e\:iiiiin»ti<m of the dri;umstances attcndiiifr 
these e\|ieriiiients, it will he found that when 
two bodies are eleetrifieil eiiiully, they will rejiel 
each other; and al'O that when one iMuly only is 
eli-ctrilied, it is attrai'ted hy all others of a eoii. 
ducting nature in its iieii'hhourhood. Thus it 
it|)])ears lliat two laws only govern all these pheno- 
tiienu, whieli, Franklin gives thus :~-Thc electric 
Ihiid r<>|H'ls itself, and attracts ail other iimttur 
therefore, bodies similarly cledritied. that is, if 
both are clectritied or both winns, tliey repel 
each other : but if one body be el^tritied ylun, and 
the other rninM, they will attract each other, until 
ttio ctjulUbrium be restored, when they become oeu- 

tml. It may be thought that, in many instances, 
but one body is ad'ected, and therefore the laws do 
not apply. For example :•» 

Kx. —Suspend f^rum the ceiling a string, and 
from this a feather, attached to a Uiread of sdk. 
Hold towards it an excited glass tube, the feather 
will first .'idhere to it, then bo repelled, and, if a 
finger be held near it, be attracted towards the 
finger. Tlie attraetinn of (lie ferither and tube is ac¬ 
counted for—they arc differently clectritied. The 
receding of the feather is also aeeounh'd for—for 
after toiiehtiig each other they urc similarly elce- 
trified; but why the fcatluT .should se A the finger 
is nut so appan-nt. It arisc.s from a cause, which, 
instead of iiiiliiating ng-aiust the truth of Franklin's 
laws, does but pmve their grner.d applic-ability. 
When a body of any kind is electrified, if alleefs 
and repels the elcctrk* fluid rontiiined in all the 
bodies near it, and thus the overcharged fe.Uher 
drives away some portion of the fluid in the finger, 
in consequence of which the part of the Anger 
nearest to it becomes negative, or in a diiTcrent 
state from itself—therefore they are mutually at¬ 
tracted. The degree of this atti-aetion is found to 
he in proportion to tlie stpiarc of (heir approxinm- 
tion towards each other, nr os it is usually expressed, 
proportional inversely us the square of their dis- 
tani'c—that is, if at one inch dishinee from each 
other, they attract with a force ocpial to one—at two 
inches the attractive force will he a quarter ns much 
only—at three inches it will be onc-ninth only— 
that is, thi'ee times three. The cause of attraction 
we leave until a future chapter explains the laws of 
electrical induction. At present wo content our¬ 
selves with laying before our readers some of the 
best of the numerous experiments on this iiarticular 
division of electrical science. 

Rx. 31.—Hang two fcHthers on silk strings from 
a stand, (Fig. 2,) which will elevate them some 
inches above the table, and which st.uid has a glass 
leg, or support, to it; or still better than this, hang 
a string from the ceiling, and at tlie end of the 
string the two silk lines with feathers, so that they 
are not near any other object. Hold towards the 
feathers the excited glass rod. The two feathers 
will, at first, adhere to the glass rod, and soon 
afterwards be repelled from it, and from each other. 

Ex, 32.—Bdwee upon a rod of g!a.s.s, terminated 
by a needle point, a delicate rod of wood, hsvine i 


a small disc of white paper, or n jiith hall, at each 
end. Hold towards either i*nd of this an excited 
glass rod—the end will be altrncled by il. Tins 
forms a delicate, useful, and cheap electrometer 
^{.ee Fig. 1.) 

Ex. 33.—Procure two stands, each formed of a 
foot which supports a glass rod, and ui>oii this a 
broAS wire hooked at the top, so that there may be 
hung to it a silk thread, bearing at each end, a 
feather, (as Fig. 2.) To (he one pair of feathers 
hold an c.xcited ghi.<s rod—they will repel each 
other with positive electricity. Hold towards the 
other pair of feathers an excited stick of sealing 
wax — they will repel each other with negative 
electricity. l*ut the one stand near the other, as 
represented in the figure, and tlic^'onc pair will 
attract the other—tliey being diflcrcntly electrified. 

Nole.—k eoin'mon-sizcd stick of sealing wax is 
too small for this and similar experiments. Tho 
glass and sealing wax rods may be combined with 
advantage. Having procured a hollow glass tube, 
about two feet long and of one inch aliamctcr, heat 
it gradually hy a fire, until hot enough to melt 
sealing wax—then rub upon one half of it a stick of 
red wax,‘until the surface of that half is completely 
and evenly covered with the wax. Hold it near Ihu 
fire again, that th* Wtix may settle into a smooth and 
glossy sniface, and it will be complete. When to be 
cxrtlcd llic glass end only will require wanning, the 
waxed )iurt serving .IS n handle ; so also, whe.ii the 
waxed end is excited the glass may be held in the 
hand. I'n excite glass, rub it briskly with a hhick 
silk handki'ri'liief—to excite sealing wax rub it 
with a piece of flannel. 

Jix. 34.—lie twenty fine linen threads together 
at each end, so that there may be about six inches 
dUtance from knot to knot, hang this by a wire 
loop fastened to one of the knots, to tlie t'omluctor 
of the maeiiine; njvon charging the conductor, the 
thntads will recede from each oilier forming a cu-, 
] iuus balloon-shaped body. 

Ex. 35.—Instead of tying the threads at both 
ends, let the lower end be loose, and upon turiiui" 
the luuehine, they will form a brush. 

E,v. 36.— T/ie (Hans i'VaMer.—Procure a glass 
feather, as maile at the fam^ glass shops, and stick 
it into one of the. holes on the upper side of tJic 
conductor, when the machine is put in motion the 
radiation of all the filaments of glass will offer a 
most elegant object. 

Ex. 37 .—The Friyhlcncd Head of Ffoir.—As a 
variation of the lost experiment, the heiul of a doll 
is furnished with a wig of hair which is two or 
three inches long; upon electrifying tliis *'each 
particular hair will stand on end ” in the most gro¬ 
tesque manner; and thus it is with every person 
who is electrified, when on a glass legged stool. 
This ex|H:rinient becomes most eflective because 
seen more conspicnnusly when the hair is of a grey 
color. (Sec Fig. 3.) 

Ex. 3fl .—Uadiating FeafArra.—Let a metal ring 
be supported upon a ghiss pillar, and at six or eight 
‘qually-distaut jioints, around this ring tie a thread 
not silk) a few inches long, the other end of which 
bears a feather, (as in Fig. 4,) wlirre six are repre¬ 
sented. Connect the metnl ring witli the cuiiduc- 
.or of the machine by a wire or chain, and tho 
'fathers being electrified will repel each other until 
hey will stand ut equal distances Lkc the spokes of 
a wliecl. 

Ex. -Electric Fish .—Cut a piece of very 

bin leaf brass (such as is called tinsel will do) with 
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{•n obtose angle at one enu and an acute one at thi 

1 other: present the lai^ end towards an electrified 
S conductor, and when the brass is within its atmo- 
f sphere let it go; it will then fix itself to the con< 

2 Uuctor by the apex of its obtuse angle, and, from 
I its conlinhul wavering motion, will appear to be 
^ animated. 

^ Ux. 40.— Feather, —Excite a glass tube, 
[ (a^in Experiment 33,) and bold towards it a very 
' light and fleecy feather, it will adhere to it for a 
' moment, then be rejielled in the most beautifully 
expanded form; if no object be near, it w’ill gra- 
dually Ik: httracted to the earth, hut it may be 
driven in any direction around the room, by bring¬ 
ing tho still ex<^ted gloss near it, for it will be still 
rcpelh'd from the glass. It is evident that the 
fcatlicr in sailing along must itnt bc^uftered to de> 
j)Osit its electricity by touching any surrounding 
object. 

Kx. 41. —Animated Tiiread. — Present a fine 
thread to :ui electrified conductor, when it is at a 
proper di-tujice it will fly towards, and stick to the 
i!uiulHclur, and uuiivt'.y Uie electric fluid frum tfc to 
tlie himd; remove the thread to n small distance 
from the eondu<‘tor, and it will fly Imekwilrcls and 
foi'A'ui'ds with great velocity, and in a very pleasing 
maimer: jirescnt the same thread towards one Oiat 
hangs from the comluclor, tln-y will attract and 
join each other. Bring the finger, or a lirass ball, 
near tlu‘so tbreads, the hall will repel that held hy 
the h:iml, and attract that which is allixed to the 
euiidiictor. 

E.v. 42 .—Smtpended ira/’.—Hold towards the 
ball at the end of tin; conductor, a square thin leaf 
of brass or paper; upon turning the machine, it 
will leave the hand and be susjH'iidcd with one of 
its points npu.inis between the liund and the con- 
(liictor. (.See Kig. 5.) 

E.r. 13. —The Murhi/ Letif .—Move the hand 
found, mid at a uniform distance from the ball of 
the conductor, when the leaf of brass is suspended 
near it, and it will be seen to move with the hand 
in any lUreclioii which the latter may take. 

Ex. ff .—nancimj Imfiz/ps, —To the end of the 
conductor, suspend a jdato, made either of motil 
nr wood, covered with tin foil, and at a distance of 
three or four iiielies under this a similar plate, but 
one that i.*! rather larger. Place on the lower plate 
any little figures out out of paper or pith. Take 
care that the lower plutc is supported upon some 
conducting substance; turn the machine, and the 
figures will raise themselvc.s, and fly up and down 
lictwuen the two jdates, forming a most ludicrous 
dance. (See Fig. 6.) 

Ex. 4r>. —Support the lower plate upon a glass 
bottle, or other insulator, and alLhongli nil the rest 
of the npjiaratus remains as before, yet the figures 
will not dance. The n‘ason is this, the upper plate 
being charged liy its conneetion with the machine, 
the figures are attracted by it — tliey becoming 
charged are repelled by the upper, and attracted by 
the lower plate. When they touch this their charge 
is removed by that contact, and convcyctl to tiie 
earth, while tlie figures jump up again, for a fresh 
siijiply, and thus they move alternately from the 
one. 1«) tlic other plate. When the lower plutc, 
however, is in-sulateil, the o.xtra portion brought to 
it cannot escape, and it becomes charged in the 
same manner as the upper one—therefore, the 
figures have no tendency to move between them. 

Note. —If in cutting out the figure the head is 
heavier than the feet, it will dance head downwards 
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—damping the feet in the mouth will osuaUj remedy 
this, bat this, at the same time, gives them a 
tendency to adhere to the upper plate, while wetting 
the head makes them donee on the lower plate. 
Female figures usually dance more regularly because 
of the weight of the lower part of the dress. In 
all the figures the bead should be somewhat pointed, 
either by the adjunct of a steeple-crowned bat, or 
something similar put upon it. 

Ex. 4G.—Dancmff Pith Sails .—Place upon tht 
lower stand, (mentioned in Experiment 44,) six or 
ciglit balls of the pith of cider, and cover them 
over with a dry tumbler. Hang to the conductor a 
chain, which touches this tumbler; uppn turning 
tife machine, although glass intervenes between the 
exciting power and the balls acted upon, yet the 
balls will fly rapidly up and down witlyn the glass 
tumbler. In this instance, the outer part of the 
glass is by contact electrified positively ; the inner 
part, therefore, will be by induction, (ofterwards to 
be explained,) elettrified negatively; and the balls 
eire flying up and down to supply the deficiency of 
the glas|^—each ball comli^ to deposit its load, and 
flying down again for another. (See Pig.7.) 

Ex. 47 .—The dancing pith ball experiment may 
be reversed thus :—Fasten to the conductor a chain 
as before. Put it in a dry tumbler, and turn the 
machine. Afier a few turns the tumbler will Im 
charged withinside with positive electricity. Place 
upon a table, or a metal plate, a few pith bulls, 
and cover them over with the charged tumbler. 
They will now jump up and down, each one con¬ 
veying some of the fluid away from tlie glass, and 
not towards it .os in the latter instance, lliey con¬ 
tinue to dance lung after the machine ceases to act, 
and when their motion has ceased altogether, it may 
b<! renewed hy merely putting the hand upon the 
outside of the glass. 

jTo mnAc Pith and Cork 77a/fe.—Procure some of 
tlie thick young shoots of the common elder-tree, 
cut them into lengths between the joints, and push 
out the pith of each length hy a smooth stick, as 
near as possible the size of the hole where the pith 
is, and dry it for u.<;e. When wanted for balls, cut 
out caSh bull moderately true with a j>en knife, and 
to round them more perfectly, and take olf the 
rough edges, roll them very gently, with a circular 
motion, on a smooth table, and they will be fit for 
use. Cork halls may be cut in the same manner, 
but to make them smooth.cach one must be placed 
upon the point of a needle, and turned round two 
or tliree times in the flame of a candle, or should 
the bLnekness thereby occasioned be an objection 
they may be rubbed w ith sand paper. 

Ex. 48.—iiVeefr/c liells.—Tlic apparatus thus 
called is of various forms—that put into action by 
attraction is represented in Fig. 8. It consists of 
a rod, or wirc, having a hook to hong it up by, and 
a small chain at each end, terminated by a bell. 
Tlierc are, also, at tlirec other parts depending from 
it three silk tin-cads—one terminated by a third 
hell, tlie other two by metal clappers. The third 
bell, it wilt be observed, baa a chain appended.to it 
wliic'h reaches the ground. When this is suspended 
'rum tlie conductor, the wire at top, and bells at 
the sides, become electrified—these Utter, therefore, 
attract the clappers. They thus becoming charged 
recede till they touch the centre bell, and thus the 
motion of the clappers, from one to the other, 
produces the sound of ringing. 

f'Conftnu^ on page 3\4.J 
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PHOTOGENIC ACTINOMETER. 

BY TROrESSOK DAVBBNY. 

Arad h^urt the Itritith jI$$i>ei(Uion, Augutt 26, 1639. 
Professor Davbeny exhibited the model of an 
apparatus, by means of which, in a more complete 
condition, he hoped to obtain a numerical estimate 
of the intensity of solar light at different periods of 
the day, and in different parts of the globe. The 
contrivance consisted of a sheet of photogenic pa¬ 
per, moderately sensible, rolled ronnd a cylinder, 
wliich, by means of machinery, would uncoil at a 
given rate, so as to expose to the direct action of 
the solar rays, for the space of an hour, a strip of 
the whole length of the sheet, and of about an inoh 
in diameter. Between the paper and the light was 
to be interposed a vessel, with plane surfaces of gloss 
at top and bottom, and in breadth corresponding to 
that of the atrip of paper presented. This vessel, 
being wedge-shaped, was fitted to contain a body of 
fluid of gradually-increaring thickness, so that, if 
calculated to absorb light, the proportion intercepted 
would augment in a gradually-increasing proportion 
from one extremity of the vessel to the otlirr. 
Hence it was presumed that the discoloration arising 
from the action of ligiit would proceed along the 
surface of the paper, to a greater or less extent, 
Mcurdingty as the intensity of the sun’s light was 
vuch us enabled it to penetrate through a greater or 
lesser thickness of tlie fluid em])Ioyed. In order 
to register the results, nothing more was retjuired 
ch&n to measure, each evening, by means of a scale, 
how many degrees the discoloration had proceeded 
along the surface of the paper cxjioscd to light, 
during each successive hour of the prece<ling day. 
To render the instrument self-registering, some 
contrivance for placing the paper always in a simi¬ 
lar position with reference to tlic sun, must of 
course be superadded. Ttie object of this contri- 
<3006 differed from tliat aimed at by Sir J. Hcrschel 
in his Actinometer, being intended as a measure of 
the aggregate effect of the solar intensity at the 
period (be it long or short) during which the paper 
was submitted to its influence; whereas tlic Acli- 
nometer merely measures the intensity at the mo¬ 
ment tlie observation is made. The iuterpositiou 
of an absorbing fluid has at least this advantage, 
that it encibles the observer to estimate the relative 
intensity by marking the point at which the paiwr 
ceases to be discolored, gf which the eye is able to 
judge more exactly than it could do of the rclalivu 
darkness of shade, which might be produced uii 
paper exposed unprotected to light of different 
degrees of brilliancy. 

Mr. Jackson thought that a Hcliostat, for 
throwing the reflected light of the sun upon the 
instrument, would be objectionable; and suggested, 
in preference, that the lleliostat should rather turn 
the instrument to the sun, which he considered 
could be effected with equal case.—Dr. Daubeny 
assented.—Professor Forbes only first saw the in¬ 
strument yesterday; he therefore could not speak 
with much confidence, but must own his first im¬ 
pressions were not very sanguine of its ultimate 
Buccoss. One objection was, the difficulty, if not 
impossibility, of procuring prepared or photogenic 
paper of exactly similar sensibility; and unless 
this were done, not even the observations of the 
same person, made at different times, could be com¬ 
pared, much less could any comparisons be made 
of the results of different observers. Another 
objection was the difficulty of observing where the 


discoloration extended to, as the shading off would 
be so gradual; so tliat different persons would 
come to different conclusions, according to the 
goodness or badness of their sight, upon the very 
same sheet of register paper. A third objection 
was, that the scale would be so compli&ted, that 
he much feared whether any scale be formed ; for 
not only were the quantities of light which would 
be permitted to pass through a wedge-shaped mass 
of fluid, such as Dr. Daubmy proposed, diminished, 
in a geometrical proportion, as its thickness in¬ 
creased arithmetically, but it had now been clearly 
established by the researches of Melloui, Fresnel, 
and others, that the portion of light which had 
already passed through a portion of any medium, 
was in a state for passing with greater ease, or in a 
greater relative projiortion, through equal ]X)rtions 
of the remainder. Unqucstionalily self-ragistering 
instruments of all kinds were highly desirable, and 
an instrument fitted to perform what Dr. Daubeny 
pm[iose<1 would be both tntoresting and valuable ; 
and he thought the suggestions valuable, even sup- 
poMiig Uifliciilties such as he aliudud to nluiuld be 
found to exist.—Dr. Daubeny said, that, as to one 
of the objections, Sir John ller'<nhcl had informed 
him that any quantity of ecjiially sensitive photogenic 
]Kiper eoitld be obtnined ; us to the scale, the indi¬ 
cations were not intended to furnish absolute, but 
only relative results. 

POLISHING PLASTliR CASTS. 

First Method. —Put into four pounds of clear 
water, oim ounce of pure (‘urd-suup, grated and 
dissolved in a well-gliusecl earthen vesstd—titen add 
one ounce of white bees’-wax, cut into thin slices ; 
as soon as the whole is incoiqioiMtecl it is fit for use. 
Having well dried tlie figure lii'fure the fire, suspeiid 
it by a twine, and dip it once in the varnish ; upon 
taking it out, the moisture will appear to have beei 
ubsorhed in two minutes’ time; stir the eomjiost, 
ami dip it a second time, and this generally sufliees. 
('over it carefully from the dust for a week ; then, 
with soft muslin rag, or <‘olUm wool, rub the figure 
gently, when a most brilliant glo.ss will be produced. 

Second Method. —Take skimmed milk, and with 
a camel’s hair pimeil, lay over the model till it holds 
Out, or will imbibe no more. Shake or blow off 
any that remains on the surface, and lay it in n 
place perfcefly free from dost; when dry it will 
look like polished marble, and answer-s equally well 
widi the former, except it is put outside the house 
in wet weather. If the milk is not carefully skim¬ 
med, it will not answer. 

Third J/cMod.—Fuse hcxlf an ounce of tin, with 
the same quantity of bismuth, in a erm:ible; when 
lucllcd, add half an ounce of mercury, and when 
perfectly combined, take the mi.vture from tlie fire 
and cool it. This substance, mixed with the white 
of an egg, fonns a most beautiful varnish fur plaster 
of Paris casta. 

METEOROLOGY. 

This science, so sublime, useful, ami interesting, 
has not received that share of notice which is justly 
due to it, but of lute some advances wc find are 
making ^ its progress, and strange it is, that so 
universal as its use is, no more resjicct has been 
shown it. 

In passing to a few observations relative to tliis 
subje^, I would rerommend to every brother vo> 
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** Howard’s Climate of London” published in 
1633, as one of the best guides to a knowledge of 
meteorology, to assist in understanding our climate, 
and in keeping an account of our daily phenomena. 
1 may at ^me future period oiTer a tabic of the 
diurnal state of instruments, but suffice it now, by 
way of introduction, to give a brief argument in 
: iavor of the science, accompanied by a few general 
obArvations on our atmosphere. 

Meteorology is the only study which concerns all 
men alike, then why so few attend to it ? Our 
notices arc jgassed over with contempt; we are told 
that “ they do not want to know what is past,” 
and 'tis added, "tell us what is to come.” Now 
if we were not te observe the past, we should deduce 
nothing whereby to judge of the future. Hence 
the need of strict observation of pAt and passing 
weather. Our bodies feel the changes, and health 
is cflected by certain causes, and this with all men; 
while husbandry suffers for want of a knowledge of 
the portetiding of the skies. Many fits of illness 
too, from cold by getting ivet, &c. for want of fore¬ 
sight, might be in some rorosurc prevented were 
most peo}tlc to notice the system of action, in the 
air: hence then it would be well if all persons were 
more attentive to the iiassing cha^durs of every 
(lay. To Judge of the future we only need, from 
year to year, note down the post, so os to see how 
the clouils, daily up])('urance.s, and state of instru¬ 
ments were attended, us it may be so again on re- 
rurreiu;c of the buine circumstances, &c. It would 
be advibiihle at least, to the furtherance of our end, 
that* one gontlcinan or more in every parish should 
keep a journal, and public records, wherein all notes 
bo eon^pai'ed should be published, fur knowing of 
the past, as regularly as the almanacs issue, for tJie 
usMiiiicd pur|) 0 SR of prediction. 

'i'lms we see .'ll! men alike are, or ought to be, 
iiitei'csted in this still-ncghtcted study. Tlu^ coun- 
fty is f.ir more suitable for our researches than the 
melropidib itself; any whore hi open plains is in¬ 
deed better than any large town, as houses thiekly 
built bide the hon>:<m and greater portion of sky 
fjoni tlie observer. 

'IVinporature is as interesting in its variations as 
the vveight (if the air. Tlie hotU'st days on record 
in l■'llgland were in July, 1721; July 12LU to 11th, 
ISOH; July 11th to l*Jth, 1625; and June 27th 
iiml 2Hth, 1820. The thcrnunuctcr at ull tlio-su 
peiiods being at 90'^ and above. On July 1 Ith, 
1808, it stood yy’at Ipswich, and 98^’at lledgrave 
in iSiillblk. In 1825, on July 18th and 19th, il was 
nearly as high in some ]mrts of England. The 
coldest times were December 25lb, I7yt»! Detnnn- 
berHlst, 1799; February 9th, 1810; J.uiuary IJth, 
1820; and January 20tli, 18.'18 ; at all which )ie. 
ritals the Ihcriuometer was at or below sero. Hence 
our temperature luis had a raugc of about lUU''. 
'The wilder of 1814 was long and severe, but no 
day so cold us the above. Great and snddcii tran- 
sitiuns from cold to heat often happen at the end 
of April, or near Uiut time. Of late years the 
most striking instances of this occurn^d in 1827, 
when on April 25th it froze, thermometer 29°, and 
on 3Uth of same month a temperature of 77° or 
more was expeiicuccd, and at Epping it was 61°. 
And in 1833, after a long period of wet and cold 
to May 2nd, when it became intensely hot and dry 
tillJune 11th. On May 4th the theiTuomctcr as¬ 
cended to about 27° above the previous daily state, 
and it stood fur above 80° for many days, and 17tb at 
854 ". • 


Great changes both ways, or alternately, often 
mark our vern^ months, ancl hence the ill effects 
on the body. The usual maximum and minimum 
appear to be 82° and 20° in our climate, and usually 
happen in January and July, llie barometer was 
at the minimum ever noted on December 24tb, 1821, 
and following morning, viz. 27*80, in some places 
less, and at its maximum known January 2nd, 1635, 
•viz. 30*92. 

The most prevailing winds are the SW. and the 
NE. Tlie most awful thunder and lightning re¬ 
corded were on August Olh, 1787, general ull night 
over Europe. In London, June Mtli, 1814. In 
Es^'x, Hurts, &c. July 14th, 1824. In London, 
August 14th, 1836; May 11th, 1837; and May 
8th; June 17th; July 7tb ; and August 7th, 1839. 
General in England July 30th, 1820 ;*AprU 20th, 
1821, (Good Friday); August 25th, 1826; Julv 
30Ui, 1827 : June 25th, 1830, (Death of George IV)'; 
July 28lh, 1834 ; and June 17tb and July 7th, 
1839; all these lAviug been by night, or curly in 
Uie mo.'ning. 

In conclusion, let me add, that tltc heat on the 
3rd of August, 18.39, a day just passed, exceeded 
any for thirteen previous years in this part, tlier- 
mometer 80" in the shade, 104° in water cxiiosed 
to sun 3 feet from ground, and 114° in the sun, on 
a })lauc elevated 4 feet, and in open sjiaci! away 
from blnldiugs or walls. o. wiifsTLECHAVT. 

I'hieaile, Sujiulk, Aujj. 23, 1839. 


RAILWAYS. 

(Resumed from page 173.J 

JZm/fe.~Tlie first enquiry presenting itself, in 
respect to a railroad between two points, relates to 
the choice of a route, where the nature of the 
territory permits of any such clioice. In making 
this election, tlie eomp.trative distances, the 
amount of intcrniediute, transportation to be ac¬ 
commodated, the eliaiactcr of the soil as to afford¬ 
ing a good foundation, the excavations and 
embankments necessary to be made in order to 
bring t|{e road witliin n certain scale of inclination, 
and difficulty or facility of obtaining suitable 
materials for the construction of the road, arc all 
to be taken into rnnsuleratiun. These inv(;stiga- 
tioiis and comparisons ennnut be *.,o rigidly and 
minutely made; ami it has been suggested by 
experienced engineers, tliut in some of the roads 
of thi.s doei'iption constructed m the United States, 
great mi.sUikes will be found to have been made 
in this respect, bi conscipience of too great pre¬ 
cipitancy in fixing on a route. 

Gradieu/zt or Licliitfi/ion .—Tlio scale of iiielina- 
tioii to which tliC road is to be reduced, is 
necessarily taken into consideration in fixing upon 
the general route ; but still a choice often ^ireseiita 
itself in parts of snob routes, between the expcijse 
of reducing the rate of im’linatiou, by excavations 
and cinbuiikincutH, mid the saving of expense by 
taking a mure circuitous route. Another question 
uIm) presents itself, namely, whether to reilucc an 
acclivity, or to surmount it; and the manner of 
overcoming it is a subject of enquiry at the same 
time; for, the surface of the ground having bmi 
examined and the route determined on, a general 
scale of inclination, within which the ordinary 
uower used for transportation is to be applied, tiie 
Wiutc line is cither to brobght witlnn this scale, 
or if an inclination exceeding it is admitted it . is to 
be overcome by the use of an extra power. In 
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*uch cnsc, if tlie c\tjaordinary expense of reduc¬ 
ing the inclination is not so great that the interest 
upon tliis part of the original outlay would exceed 
the additional rxjtensc of the use of an extra 
power to overcome an inclined plane, it will be a 
decisive reasdn in favor of reducing the ibcUnation. 
The amount of transportation to be accommodated 
will determine, in a great degree, the expense of 
the extra ])ower requisite to overcome a given 
inclined plane. Another circumstance to be con¬ 
sidered is, whether the extra power to be used is 
that of horses, or steam, or water; for the two 
former are comparatively more expeubive fur a 
small than for a large amount of transportation, 
owing to the cost of maintaining them; but the 
difference if not so great where a water power con 
be used. In some cases it may be better to make 
deflections in the road, than to reduce inclinations, 
or to use extra power. Tliis will dcjiend on the 
kind of transportation and ,(lic importance of 
celerity ; for if the object is mainly the transpor¬ 
tation of increased weight by the same power, 
witliont regard to the time, ouy dcTiatioii from u 
direct course is less objectionable. But upon lines 
of public travel, dispatch is of great importance. 

in the recently constructed railroads in England 
the iron roils are in general supported by iron 
chairs or props, at a distanci; of about tliQce feet 
from each other. Lately the ribs are made in 
lengths of fifteen feet, so tliat two-thirds of tlie 
sleepers or bearings are saved. Wliere the rails 
rest on a Hue of wood, the track must be com¬ 
paratively imperfect, since the wood will yield to 
the weight of the load transporb'd, and be slightly 
compressed as the wheels pass, tim.s offering a 
continual resistance. Where successive parts of 
track ai'e formed by laying iron rails upon pine, 
oak, and stone, the difference of power neressary 
to move the same load on the different parts, will 
be evident in the different degrees of exertion 
made by the liorse, where this power is used. 
Accordingly, if a soft species of wood is used to 
support llie iron rail, it is of great advanhige to 
interpose a line of oak or otlier hard wi.od. A 
rail oontinuonsly supported by a line of stone will 
not yield to the weight of the loail; and where the 
rail is supporteti at successive points by chairs, it 
is always intended to be of such strength, that it 
will not be sensibly bent by the weight. Coii- 
tiimed lines of granite or other durable stone, are 
now in use on a number of railroaiU in the United 
{states of America, but c.'iniiot as yet he considenxl 
to be so thoroughly ti'stcd, tliongli the results of 
the experiments are thus far very favorable. It 
was apprehended, at first, that the aelion of tlie 
wheel would draw or flatten the iron plate; but it 
lias been found by experience, that this <>frcct is 
not produced. Tlie principal difficulty in the use 
of this kind of track, was in the fastening of the 
rail to the stone, the nails used for this pur])ose 
being liable, to be loosened or cut off by the 
expansion and contraction of the iron rail. This 
iK'ti'ct hfiB, however, hceii partially remedied by 
nrikiiig n\al holc.s in the rails for the fastenings, 
thus allowing a little longitudinal motion of tiic 
rail without injury to the fastening. Ca.st iron 
rails do not so easily head, and the same weight 
of iron is also much cheaper. But tliey are more 
subject to be broken by sudden jars and blows, 
and a much greater wei^lit must be used in order 
to obtain the requisite strength. In the tram . 
railways, plate rails are used, with a pcqiendicular < 


plate or rim at the outside edge of the rail, of two 
or three inches in eight to confine tlie wlnvls upon 
the railroad. In tiie mode of joining the rails, 
very important improvements have been made 
since the introduction of railways into more ge¬ 
neral use. The roils at first were only about 
three or three and a half feet in length, and 
fastened in the chairs by a pin running horisou- 
tally through each end of the rail, there being two 
holes in each chair for the admission of two pins 
for this purpose, one for tlie end of eiich rail, so 
that the fastenings were distinct. Tlic_ consequence 
was, that if the chair did not stand upon a 
perfectly firm foundation, but upon one that 
yielded on one side, so that the chair leaned in the 
line of the road, one of the pins, and consequently 
the end of the rail fastened by it, would be de¬ 
pressed below the other, thus making a snddm 
bri'ak in the surface of the truck, whicli would 
cause a jolt as the wheel passed over it, to the 
injury of both the road and the carriages, and tlie 
inconvenience of passengers, Mr. Wood says 

this defect was very frequout on rnilrontls con- 
structe'f upon this plan. It has been rcmeiiied by 
making the rails join by lapjiing with what is atlled 
the haif’-tap, a^d fastening the ends of lioth rails 
by one pin ; so that, although a chair bhuuld lean 
ni the line of the mad, or be a litfld depressed 
below tlie others, still the two roils would prcscfit 
a smooth surface at their junction. The injury and 
inconvonivnre occasioned by the inqierfeiitioiis of 
the junctions of the rails were still fuither remi'died 
by making the rails twelve or flflceii feet iu Icif^i, 
supported at short di.staiiccs ns before, the form 
and dimensions of cneh part of the rail between 
any two supports lieing constrmted as already 
described; by which means the number of junc¬ 
tions was reduced to one. fourth or tii'lli of their 
former number. This aa-s a very great step iu the 
improvement of this species of road. An im¬ 
provement, of great utility, has also hei-n made in 
the mode of listening the rails, by dispensing 
with the use of pins, which were liable to work 
louse. niere are various forms of constructing 
the rails and chairs for this piirpu.se, but they all 
agree in principle. One mode is by making a 
depression in tlie chair on one side of rail, into 
which a projection from its lower side precisely 
fits. If the rail is held clo.se upon that side, it is 
thereby fixed to the chair, and cun he moved only 
with the choir itself; and it so hidd by driving 
a key or wedge along the opposite side of the rails 
between tlie rail and tlie side of the chair projecting 
upon the side of the rail. 

(Continued on page 

Mr. TALBOT'S REMARKS ON THE 
DAOUERREOTYPli;. 

Hpiid heftrre the Heitinh Jiitticialion, Jtnguiii 26, ts;t9. 

M. Arago had stated to the lustitute that the 
srienina of optics and chemistry united were in* 
sufficient in their present state to give any {ilausible 
explanation of this delic.ate and complicated jirocess. 

IF M. Arago, who had hud the advantage of being 
for six months :u-i|UHiuted with the secret, and 
therefore of considering its nature in all points of 
view, was of this opinion, it seemed as if a call 
were made on all the cuUivators of science to use 
their united endeavours, by the accumulation of 
new facts mid arguments, to penetrate into the real 
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itnre of these mysterious ])hcno 0 iena. For this 
jon, Mr. Talbot said, he would offer to the sec- 
ion a small ooutribution, ou bis part, of new nb* 
'iervations which might perhaps be of senicc 
towards the elucidation of this new brandi of 
science. The first part of M. Daguerre’s process 
consists in c.iposing a silver plate to the va|>our of 
iodine, by which it becomes covered with a stratum 
of iodide of silver, which is sensitive to light. 
Mr. Tnlbot stated that this fact Iiad been known to 
him for some time, and that it formed the basis of 
one of the most curious optical phenomena, which, 
^ as it did ii«t appear to have been observed by 
; M. Daguerre, he would describe to the meeting. 

•! Place a small particle of iodine, the size of a 
f pin’s head, on ^ jdate of silver, or on a piece of 
1 silver lejif spread on glass. Warm jt very gently, 
and you will shortly see the particle become sur- 
rounded with a number of colored rings, whose 
' tints resemble those of Newton’s rings. Now, if 
these colored rings arc brought into the light, a 
^ most singular phenomenon takes phicc; fur the 
r rings piovc tu be sensitive to the light, and their 
i cttlors change, and after the Injisc of a short time 
^ their on'ginal color is quite gone, and a new« 6 ct of 

I colors havi; arisen to occui>y their places. I'hcse 
new colors are altogether unusual ancs 5 they do 
nut resemble anything in Newton’s scale, but seem 
f to conform to a system of their own. For instance,* 
the two fir.st colors are, deep o/ive-i/reen, and deep 
; bfne incliniug to black, whieli is quite unlike the 
commencement to Newton’s scale. It will be 
understood that the outermost ring is here accounted 
the first, being due to the thinnest stratum of iodide 
of silver, farthest from the central particle. ITic 
nnmher of rings vLsible is sometimes considerable. 

In Ihc centre of all, the leaf becomes white and 
: semi-transparent, like ivory. This white spot, when 
heated, turns yellow', again recovering its whiteness 
w^n cold; from which it is inferred to consist of 
iodide of silver in a perfect state. The colored 
rings seem to consist of iodide of silver in various 
stages of devciopement. They have a further 
' singular property, which, however, has not been 
; sufficiently examined into. It is as follows: It is 
’ well known that gold leaf ^s transparent, transmit- 
1 ting a bluish green light; but no other metal has 
been described as possessing colored tran>>]>nreney, 
j These rings of iodide of silver, however, ]ioss«*?a it, 
being slightly tmusparent, and transmitting light of 
different colors. In order tu see tliis, u miiuII 
portion of the film should be isolated, which is best 
done by viewing it through a microscope. Mr. 
Talbot said, that be bad considered Uic possibility 
of applying a silver plate thus combined with 
iodine to the puiqio.se of ])hotogcnic drawing, but 
lie had laid it aside as insufficient for that puqiosc, 
on account of its sensitiveness appcMriiig tu be 
much inferior to that of paper spread with cldoride 
of silver, and therefore in on equal time it takes a 
much feebler impression. Now, liowcver, M. 
Daguerre biu) disclosed tlie remarkable fai^t, that 
this feeble impression can be increased, brought 
out, and strengthened, at a subsequent time, by 
exposing the plate to the vapiiur of mercury. 
Anotlicr experiment was then related, in which a 
particle of iodine was caused to diffuse its vapour 
over a surface of mercury. In order to do this, a 
copper-plate was spread over with nitrate of mer¬ 
cury, and then rubbed very bright, and placed in 
n closed box along with a small rup containing 
iodine, Hie result was, a formation of Newton’s 


rings of the greatest splendour, and of a larger 
size. But they did not appear to be in any degree 
sensitive to light. 

The next point of M. DagnerreU process is, the 
exposure of the picture to the vapour of mercury^ 
and this is by far the most enigmatical part of the 
whole process. For, he states that if you wish to 
view the picture in the usual manner, that is, 
vertic.ally, you roust bold the plato inclined to the 
vapour at an angle of 45*, and vice versa. Now 
this is something altogether extraordinary; for 
whoever heard of masses of vapour possessing 
determinate tides, so as to be capable of being 
presented to an object at a given angle ? From the 
hasty considerations which he had been able as yet 
to give to it, his first impression was, that this Act 
bore a striking analogy to some othen which be 
would mention. If a piece of silver leaf is exposed 
to the vapour of iodine, however uniform tlie ten¬ 
sion of the vapour may be, yet it does not combine 
uniformly with th% metal, but the combination 
commences at the edge of the leaf and spreads 
inwordii, os is manifested by the formation of 
successive* bands of color parallel tu the edge. This 
is not peculiar to silver and iodine, but occurs 
when other metals are exposed to other vapours: 
not always with entire regularity, but it displays a 
tendency to combine in that way. A }> 0 S 8 ib]e 
explana^on is, that this is due to tlie powerful 
elratrical effect whiuh the sharp edges nml jioints of 
bodies are known to jiossess; in tact, that elec¬ 
tricity is either the cause or the attending con¬ 
sequence of the combination of vapour with a 
metallic body. Again, if a minute particle of 
iodine is laid on a steel jilntc, it liquefies, forming 
mi iodide of iron, and a dew spreads mound the 
rciitral {loiiit. Now, if this dew is exumiiK'd in a 
good microsTopp, its globules m-e seen nut to be 
arranged casually, but in straight lines along tlio 
edges of tlic minute strin or scratches whith the 
microscope detects even on polished surfaces. 7 ids 
is another proof bodr vajiour is attracted by sharp 
edges, fur the sides of those stria: arc such. 
Whether or not these facts had any relation to that 
obscrvctlvby M. Daguerre, of the aclion of vapour 
at on angle of 45*, Mr. Talbot did not pretend to 
say, but thought them worthy of being mentioned 
to the iicetion. He observed, that it had been 
repeatedly stated in the Conipfes Rendes of the 
French Institute, that hf. Daguerre’s substance 
was greatly superior in sensitiveness to the Fngtisli 
jdiolugcnic ]>u{>er. It now, however, apjiearcd that 
it was to be understood in a peruliar sense, in¬ 
asmuch as the first or direct efi'ect of the French 
method was very little apparent, and was increased 
by a subsequent process, lliis circumstance rcu- 
dert*d it difficult to institute a direct cxiierimental 
conqinrison between them. If it could be oc- 
coiuplibhed, be doubted whether M. DagueiTc’s 
subbtance would be found more sensitive tiuin his. 
I'iie present degree of sensitiveness of the pho- 
tc^enic paper was stated to be os follows : it will 
take on impression from a common argand lamp in 
one minute, which is visible tliough weak. In ten 
minutes the impression is a pretty strong one. In 
full daylight the effect is nearly instantaneous. M. 
Arugo hod stated that M. Daguerre had obtained 
some indications of color. Mr. Talbot thereupon 
referred to his paper to the Royal Society, read last 
January, wherein he had stated the same thing, 
which M. Arago had omitted to mention. Since 
then, more considerable effects of color have been 
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In copying * colored print the colon are 
virible on the photograph, eapeciallj the red, which 
ia Terr distinct. Some descriptions of photogenic 
paper show this more than others; but no means 
hare yet been foand of /artnp those colors, and 
sunshine reduces them all to an uniformity of mere 
light and sh'ade. Sir John Herschel has formed 
images of the solar spectrum, in which the change 
of color is seen from end to end of the spectrum, 
but moat clearly at the red end. Mr. Talbot then 
mentioned a kind of photogenic pictures which 
afford a very capricious phenomenon. The objects 
are represented of a reddish color on a white ground, 
and the process leaving the pictures in snch a state 
that they are neither ^ed, nor yet the contipry, 
but in an intermediate state; that ia to say, that 
when they, are exposed to sunshine they neither re> 
main unchanged, (as fixed pictures would do,) nor 
are they destroyed, (as vrtfised pictures would be ;) 
but this singularity occurs, that the white ground 
remains unaltered, while the ^lor of the object 
delineated on its changes from reddish to black 
with great rapidity, after which no further change 
occurs. These facts (he thought) serve tb illustrate 
the fertility of the subject, and show the great 
extent of yet unoccupied ground in this new branch 
of science. 

An animated conversation ensued. The President 
asked several questions of Mr. Talbot, tepding to 
remove difficulties; but the questions and replies 
succeeded each other with such rapidity, that we 
could scarcely catch their import,—Professor Forbes 
observed, that this communication involved subjects 
in which he felt deep interest, and asked Mr. Talbot 
whether be thought it would be possible to form 
extensive surfaces similar to that described, which 
turned yellow by heat, and whether its sensibility 
would exceed that of the ordinary chemical sym* ■ 
pathetic inks.—>Mr. Talbot did not know whether it 
would be possible to form extensive surfaces, but 
its sensibility to beat and cold was very great, and 
it bad an advantage over any of the sympathetic 
inks with which he was acquainted.—Prof. Forbes 
then inquired, whether the rings and fringes de> 
scribed by Mr. Talbot as surrounding tbs particle 
of iodine, were those of Newton, or not rather those 
of Nobili,—Newton’s reversed ; and he also wished 
to know whether he had rightly apprehended the 
order in which Mr. Talbot had stated them to 
change color—was the olive-green developed on the 
inside, and the blue on the outside of the rings and 
fringes, or was it the reverse order .’—Mr. Talbot 
replied, that the rings were, as Prof. Forbes said, 
those of Nobili, and not properly Newton’s, he had 
used the phrase in the loose sense ; the olive-green 
also was on the outside, and tlie blue on the inside. 
Mr. Talbot then gave some remarkable instances of 
the extreme sensibility of the paper he was able to 
produce, and said, that as the actual process of 
Daguerre had only been made public witldn the last 
few days, he had not been able to learn whether 
this sensibility could be surpassed. Some of tbs 
apecimens exhibited in the Model Eoom had been 
completed in one minute, and some of them finished 
In five. It was very remarkable, that time seemed 
to injure some, and some kinds of the paper 
recovered their whiteness again after hsTing been 
blackened by exposure to Ught.—Prof. Forbes, who 
had, within the last fortnight, witneased the exhibi* 
Itai of Daguerre’s ^eth^, gave aome interesting 


details, particolarly as to the rapidity and fidelity 
with which views upon the Seine bad copied f 
and concluded by saying, that he believed that artist 
prided himself nearly as much on the improvements 
he had made in the construction of the camera 
obscura, as on his skill in making thi^ photogenic 
drawings, although these improvements bad not as 
yet been made public. 

SEALS. 

(?/a«r.—Nothing is so easy to make as these really 
useful and durable articles. First, procure a mould 
made of plaster of Paris, the exact counterpart of 
the seal wished for, and this may be made by 
pouring a mixture of plaster of Paris and water, of 
the consistence of cJcam, upon afi'y engraved seal, 
previously sligjitly oilud : when set, remove the cast 
and let it thoroughly dry, when it will be fit for use t 
then place in the centre of a clear fire a bit of flint 
gloss, holding it with a pair of iron pincers, being 
careful to hold it so as not to touch any of the black 
coola. When of a red, or still better of a white 
heat, take it from the fire, lay it upon the mould, 
and press upon the back of it so as to force it into 
all th^ depressions, and thus the seal is made. To 
finish it, it only requires to be ground round the 
edge into shcpe. If it be desired to imitate a 
sealing wax impression, it is necessary to oil it, 
'pour common wax upon it, and take the plaster 
cast from this. The makers of glass, or as they 
are called, composition seals, usually melt the glass 
in a crucible, taking out a suffident quantity with 
an iron rod. Their moulds also have usually a 
ridge, or frame, of plaster around them to ensure 
the proper shape at once, without after grinding. 

Bread.—Oil the impression which is to serve at 
a pattern very slightly with a camel-hair pencil 
dipped in sweet oil, or with a little piece of oiled 
wadding. Take a littk new bread and knead it 
well in the hands, until it becomes a perfect paa'.e, 
free from lumps and crumbs ; color it with a little 
water color paint, but use no more than just enough 
to give the tint required. Then press a little of the 
bread taeN tn/o imftression. Shape the top and 
remove it immediately; let it dry gradually. Some¬ 
times gum water is mixed with the bread, but it 
generally causes the seals to crack in drying. 

These are made by merely pouring a Ifttie 
strong gum water over the impression, after being 
oiled slightly, and keep adding more as it dries. 
When about the consistence of Indian rubber it can 
be taken off with an open pen-knife, and a sort of 
handle added of bread, prepared as for bread seals. 

MISCELLANIES. 

7h maJte Ar/ificial JJlacl Lead Pencils.—Melt 
together fine Cumberland black-lead in powder and 
shell lac. This compound is to be repeatedly pow¬ 
dered and re-melted until of uniform composition; 
it is then sawn into slips, and mounted as usual. 
Pencils thus made are uniform, and of great strength, 
and there is no waste of materials. 

To get Oil out qf Boards.—Mix together fuller's 
earth and soap lees, and rub it into the boards. Let 
it dry and then acoor it off with some strong soft 
soap and land, or use lees to scour it with. It 
should be put on hot, which may be easily donei bt 
hea^ the lees. 




THE GAS-HOLDER AND GASOME'I RR 


Im the manu&cture of various gases, for the pur¬ 
poses of chemical experiment, it is eridentlj ne¬ 
cessary to have some instrument, or apparatus, for 
storing up the gas as it is procured, which apparatus 
varies, not merely on account of the quantity 
required, but also as to the nature of the gu itelf, 
whether it be capable of combining with water or 
not, and other ciroumstanoes not here necessary to 
allude to. ' The rimplest form of a gas-holder is a 
common bladder, with a stop-c^ fastened to the 
orifice of it. When used, it is mmaly to be attadied 
to the bottle, retort, or other vessel, in which the 
gas is being liberated. This is a cheap, and, in 
some eases, a sufficiently perfect instrument, but 
only for such gases as may not be wanted very 
pure, as is the case in ordinary experiments with 
oxygen, hydrogen, and carbonic acid. Also a blad¬ 


der is often a convement temporary gasometer, as 
when a gas Ims been purified by other means, a 
bladder may then be filled—thus nitrous ozyde gas, 
or &e laughing gas, may conveniently be ad¬ 
ministered from a blazer—though to purify it, it 
must previously have been kept some hours Ofer 
the surface of water. Those gsses, wMeh are 
absorbable hj water, should, for chemieal purposes, 
be received in jars over mercury, but it is not every 
chemist who has, or can afford to have, a mercniU 
trough. A bladder then ia hit only resource"- thus 
cbloriue, sulphuretted hydrogen, mnriadc acid gas, 
&e. &c., may be easily coUeq^d and kept fbr use, 
tiiongh the chemical ^mrator will not expect the 
gases to be wholly pure, when ma^ in such an 
off-hand manner, though he will scarcely fail in hu 
experiments resperting any of them from this oause- 
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But bUddera are perishable, limited in eapacit^, 
and possess no adaptation to separate those impu- 
rities which are taken up by water, with or without 
various necessary materials added to it. These 
inconveniences have pven rise to the invention of 
gasometers and gas-holders. The most useful one 
of each kind is the pvamount object of the 
present observations, and the wood-cuts which 
precede them. 

Fig. 1 represents the GasorMter. It may be 
made of japanned iron or copper. It consists of 
an outer circular vessel, to the sides of which are 
fastened two tabes, running upright, and about 
double the bright of the vessel below. Across the 
top of these tubes is fixed a similar one, which hu 
a hole in the centre, and is furnished with two small 
puUies near this hole, one on each end of it; and 
also two similar pulUes exactly at the corners. 
These are wholly kid from observation by the tube 
when the machine is finished, but the internal 
arrangement of these, on one sidi, may be seen in 
the cut. A little smaller than the vessel already 
alluded to is another, made so ae to pSUs very 
easily up and down in it. To the centre of this 
second vessel on the top is fixed a square rod of 
wood, graduated to show the quantity of gas within- 
side the gasometer from time to time. This rod 
passes through the cross bar at top. Near where 
the graduated tube is fixed are two rings or sUples 
having each a string to it, which passes over the 
two puUies of its own side, and snpports a weight 
at the other end—thus it will be seen that the side 
tubes contain two weights, which should be such as 
exactly to counterbaluce the vessel to which they 
are suspended. A stop cock may be fastened, as 
represented, to let out the gas, when wanted for use, 
into jars, bladders, or other apparatus. This cock 
also will admit the gas into the receiver from the 
apparatus where it is being liberated. To use tlie 
gasometer, first let the receiver, or iuuer vessel, 
fall to tlie bottom of the pail, or outer vessel, and 
fill the latter with water, then open tlie cock, and 
fasten It to the tube which conveys the gas fi'oin 
the retort. The gas rises, and gradually fills and 
lifts up the cylinder, and, when sufficiently filled, 
the cock by which it entered must be closed. The 
gas may afterwards be drawn off as wanted. 

The Gajf-Holder, which was the invention of 
Mr. Pepys, is represented in Fig. 2. It consists of 
a body, or reservoir, closed at top and bottom, 
which may hold from two to eight gallons. Above 
this, and supported by four I^, is a cistern, open 
at the top, and connected with the body by two 
cocks. larger of which, (the centre one,) has 
a pipe running down to very near the bottom, so 
that when the gas-holder is hut partly filled with 
gas, none can possibly escape by this cock. The 
othCT cock, which is between the cistern and body, 
merely connects the two vessels, and if left open 
the gas would rapidly escape through it. Another 
cock is attached near the top, on the side of the 
body, to draw off the gas when wanted for use, 
and near the bottom is a short thick tnbe, to which 
is accurately fitted a screw. To use the gas-holder, 
tighten the screw on the end of the short tube at 
bottom, then open all three cocks at top, and fill 
the whole with water, by pouring & requisite quan- 
into the cistern. Now close all three of the 
npper cocks, and opAi the screw at the bottom. 
1 m water within will not How out, although this 
hole is open. Into this hole the beak of the retort 
la to be fixed, as the gas rises from it the water 


will pour out below. The quantity which may be 
contained in the gas-holder from time to time is 
indicated by a graduated glass tube, which runs on 
the outside from the top to the bottom of it. When 
the gas-holder is full, screw on again the end of 
the tube at bottom. When the gas is wHnted for 
use it may either be drawn off by the cock on the 
side, or toe small one at the top, being careful to 
open before either of them the larger cock in the 
middle, and keep the cistern filled witli water, as 
this is wanted to occupy the receiver when the gas 
is drawn from it. 


ON RAIN AND THE RAINBOW. 

m 

Navigatoes occasionally speak of rains which 
fall on their vessels while traversing the equinoctial 
regions, in terms which would lead us to suppose 
that it rains much more abundantly at sea than on 
land. But the truth still remains in the domain o. 
mere conjecture; so seldom has the trouble been 
taken to procure exact measurements. These mea¬ 
surements, however, ore by no means difficult. 
Captain jSickey, for example, made many during 
his unfortunate expedition to the river Zaire, or 
Congo. ^ 

Navigators would add greatly to the interest of 
these observarions, if they would observe at the 
same time the temperature of the rain, and the 
height from which it falls. 

In order to obtain the temperature of rniu with 
some degree of accuracy, it is necessary that the 
mass of toe water sliould in* considerable, relatively 
to the size of the vessel which contains it. A metal 
udometer will not answer for this purpose. It 
would be infinitely preferable to take a large funnel 
of some light stuff, very close in its texture, atid to 
receive the water which runs from the bottom in a 
gla«s, whose sides arc thin, and which contains a 
small thermometer. The elevation of the clouds in * 
which the rain is formed cannot be determined 
but during the time of a storm; then, the number 
of second^ which elapse between the appearance or 
toe flash, and tlie arrival of the sound, multiplied 
by 1142—the velocity witli which sound is propa¬ 
gated—gives the length of the hypothenuse of a 
right-angled triangle, whose vertical side is precisely 
the height required. This height may be calculated, 
if, by means of a reflecting instrument, we obtain 
the angle formed with the horizon by a line, which, 
passing from the eye of the observer, terminates in 
that quarter of the cloud where the lightning first 
showed itself. 

Let us suppose, for an instant, that there falls on 
the vessel rain whose temperature is below tliat 
which toe clouds should possess, according to their 
height, and the known rate of decrease of atmos¬ 
pheric Tieat; every one will understand the conse¬ 
quences which such a result would produce in 
meteorolt^. 

Let ua suppose, on the other hand, tliat during a 
day of hail, (for it hails in the open sea,) the same 
system of observations had prov^ that hall-stones 
were formed in a region where the atmospheric 
temperature was higher than that at which water 
congeals,—science would thus be furnished with a 
val^le result, which every future theory o^ hail 
most necessarily account for. 

nxere are some extraordinary phenomena, con¬ 
cerning which science possesses but few obser¬ 
vations; and for the reason, that those who have 
bad toe Opportunity of witnessing them avoid 
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idMcribing them, from an apprehension that the/ 
f might be regarded as undisceming visionaries. In 
[ the number of these phenomena we ma/> rank 
* certain rains of the equinoctiBl regions. 

Sometimes it rains between the tropica when the 
atmosphere is perfectl/ clear, and the sk/ of the 
most beautiful azure. The drops are not ver/ nu- 
n^rouii, but they are larger than the greatest rain, 
drops in our climates. The fact is certain; we 
have the evidence of M. von Humboldt that he has 
observed the occurrence in the interior of continents, 
and Captain Beechey states that he has witnessed 
it in the open sea. Witli regard to the circum¬ 
stances on which such a singular precipitation of 
water dependsVe are entirely ignorant. In Europe 
we sometimes see during the day, in cold and per¬ 
fectly clear weather, small crystals of ice faUing 
slowly from the mr, their size increasing with every 

g irticle of humidity they congeal in their passage. 

DCS not this approximation put us in the way of 
obtauiing llie desired explanation } Have not the 
large rain-drops been at first, in the higher regions 
of the atmosphere, small particles of ice excessively 
cold ; then have they not become, as they descended, 
large icc -flakes by means of accumulation; and 
when lower still, have they not melted into drops of 
water, it will be readily understood that the only 
object with which these conjectures are brou^t 
forward in this place is, to show in what point of 
view the phenomenon may be studied, and to 
stimulate our young travellers, in particular, to 
obseiw’e carefully if, during these singular rains, the 
region of tlie sky from which they presents any 
traces of halo. If such traces arc perceived, how¬ 
ever slight they may be, the existence of crystals 
of ice in the higher regions of the air would be 
demonstrated. 

The explanation of the rainbow may be regarded 
•as one of Descartes’s most beautiful discoveries; 
but, still, even after the developments which New¬ 
ton has furnished, it is yet incomplete. When we 
look attentively at this magniflecut phenomenon, 
we perceive under the red of the interior arch 
several series of green and purple, forming narrow 
contiguous arciies, well defined, and perfectly con¬ 
centric to the principal arch. Of these supplemen- 
iary arcs (for that is tlie name given to them,) the 
theory of Descartes and Newton takes no notice, 
and indeed it cannot even be applied to them. 

The supplementary arcs appear to be an effect of 
luminous interference. These interferences cannot 
he produced but by drops of water of a certain 
smallness. It is necessary also, for otherwise the 
phenomenon would have no brilliucy, that, besides 
this condition of magnitude, the drops, or at least 
the greater part of them, should be almost mathe¬ 
matically equal in their dimensions. If, therefore, 
the rmnbowB of equinoctial regions ore never at¬ 
tended with su]}plementary arcs, it would be a 
proof that the drops of water which there issue 
from the clouds are of la^^r sue, and more unequal 
dimensions, than in our climates. In our ignorance 
of the causes of rain, this fact would by no means 
be void of interest. 

When the sun is low, the upper portion of the 
rainbow is, on the contrary, very much elevated. 
It is towards this culminating region that the sup¬ 
plementary arcs show tliemselves in greatest splen¬ 
dour. D^-endiog from this, their colors b^me 
rapidly fainter. In the lower r^iona, near the 
horizon, and even considerably above ijt, no traces 
of them are ever seen, at least in Europe. 


It foUom, therefore, that rus-drops, during 
their vertical descent, lose tiie property which they 
at first possess; that they have no longer the con¬ 
ations necessary for efficient interference, and that 
tiiey increase in size. 

Is it not curious, it may be asked in pasting, to 
find in an optical phenomenon, in a peculiarity of 
the rainbow, a proM that in Europe the quantity of 
rain must be so much the less the higher we place 
the vessel in which it is to be received ? In the 
Observatory, at Paris, there are two vessels in whidi 
rain-water is collected; one of them is on the 
terrace, the other in the court, 92 English feet 
lower than the first. In the course of a year the 
reservoir in the court received eight-hundredths 
more water than that placed on the terjace. 

The increase in the sise of the drops, it can 
scarcely be doubted, is owing to a precipitation of 
humidity on their surface; this will be in propor¬ 
tion to the atmospheric strata through which they 
pass in their descent from the cold region of thtir 
origiu; ^d which strata are wanner and wanner, 
as they approach the earth. It is then almost cer¬ 
tain that, if supplementary rainbows are formed in 
equinoctial regions, as in Europe, they never reach 
the horizon ; but a comparison of the angle of the 
height at which they cease to bo seen with the angle 
of disappearance noticed in our climates, seema to 
offer a means of obtaining some meteorological 
results, which can be obtained by no other method 
at present known.—u. akaco. 


PAPER CASTS OF SCULPTURE. 

My servants made me casts in paper of the 
sculpture of these two rooms, that is, one of 
all the sculpture in the three large plates which 
I now publish. This method of obtaining fac- 
timiles of sculpture in basso-relievo is very suc¬ 
cessful, and so easy, that I had no difficulty in 
teaclung it to my Arabs. 1 found stiff, unsized, 
common wliite paper, to be best adapted for the 
purpose. It shotdd be well damped; and, when 
applidfi to sculpture still retaining its color, not to 
injure the latter, care should be taken that the 
side of the paper placed on the figures be dry— 
that it be not the side which has been sponged. 
The paper, when applied to the sculpture, should 
be evenly patted with a napkin folded rathei 
stiffly; and, if any part of the figures or hierogly¬ 
phics be in intaglio or elal)orateIy worked, it is 
better to press the paper over that part with the 
finger. Five minutes is quite sufficient time to 
make a cast of this description; when taken off* 
the wall, it should be laid on the ground or sand 
to dry. I possess many hundred casts, which my 
Arabs made for me at Thebes and in the Oasis. 
Indeed, I very rarely made any drawings of sculp¬ 
ture without having a cast of the same; and as 
the latter are now quite as fresh as on the day 
they were taken, the engraver having not only my 
drawing, but also these indubitable fac-similes, is 
enabled to moke my plates exactly like, and quite 
equal to the original.— Hotkitu’t Visit to the Oasis. 


AR6AND; BEALE; BUDE, oa GURNEY; 
AND OXY-HYDROGEN, DRUMMOND, 
oa KONIOPHOSTIC LIGHTS. 

So much of the comfort of mankind is derived 
from artificial light, tiiat he may truly be co.»- 
sidered a benefactor to his species who makes any 

/ 
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intproremeDt in it* production, or application. 
So erident is this, that one would hare aupjx^ 
that mankind, at a very eariy pmod of dviliaa- 
tiott, would have made such discoveries as to 
have raised this department of science to a respec* 
table, if not a prominent, situation among human 
arts. Upon examination we shaU discover that 
nothing but the smoky and feeble light of the flam¬ 
beaux, and common oil lamps, was known until 
a very recent period in the history of science. 
Dr. filack and Count Romford turned the atten¬ 
tion of philosophers to the subject, hy proving 
how much more economically the same mst^pials 
might be employed. To show most clearly thp 
progress made of hte years, and the cause of each 
particular inrorovement, it will be necessary to 
consider, briefly, the nature of flame, and the 
effect of currents of atmospheric air, and various 
gases, upon burning materials. 

Artificial light varies in in^naity from two 
causes: first, the nature of the combustible; and, 
secondly, the more or less perfect character of the 
support of combustion, with which it musf alwa^ 
when burning be in contact. Of the latter cha¬ 
racter are most of the diflerent lights which, of 
late years, have chiefly been submitted to public 
regaid. 

The Buostances which have been most applied 
to, for the production of flame, are various animal 
or vegetable oils, and tallows—pitch, and other 
resinous matters—spirits of wine—naphtha—cools 
—tar, &c. These, when submitted to a certain 
degree of heat, ore decomposed, and carburetted 
njrdrogen gas formed—this, being inflammable, 
bums, and gives light, whenever it is in such dr- 
cumstances as to be in contact with atmospheric 
air, or else oxygen, the former indeed only bwause 
it contains oxygen, as is proved easily by direct 
experiment. 

Sx .—Hold m the very centre of a large solid 
flame a fine glass tube—if this be held slanting 
upwards, a gas will rise through the tube, and may 
be lighted at the other end, showing that the flame 
of a common candle is hollow, and only ajf^ears 
luminous at the extreme outside of the flame, or 
when it is in contact with the air. 

See also the efiect of blowing the fire with the 
common bellows, how soon the application of a 
fresh supply of air revives the flame, and bow 
terrific is often the effect when a sudden gust of 
wind meets with a burning house, when from a 
smouldering heap it becomes a glowing conflagra¬ 
tion. To prove that it is oxygen which occasions 
this, we have only to consider the constituents of 
the air—one-flfth of it is oxygen, a powerful sup- 
porter of combustion—the other four-fifths nitro¬ 
gen, which direct experiment proves to us to be 
not only incaf^ble in the smallest degree of sup- 
porting flame, but which instantly eztingnisbes 
the most vivid and brilliant light, if it has not 
oxjrgen within itself to support its continuance. 

Hold a short ligh^ taper within a glass 
jar filled with common air—when the air in the 
jar is consumed, the taper will be extinguished. 
Mark the length of time of the burning, then 
immerse the tame taper, again lifted, into a jar 
of oxygen gas; it will now bom with a far more 
vivid light thu before, and five times as long, for 
tliis jar contiuns five tiiies as,much oxygen as the 
other. 

Aiguing from the above, and similar experi¬ 
ments, and applying the principle they involve, 


the Argand was first devised. Hus has a 
hollow wick, as we see in the common table 
lamps, where the wick fits on to a cylinder, moved 
op and down in a socket. Hm flame, therefore, 
is circular, and is in contact with a curre|it of air, 
which ruihea against it under tite ed^ of the 
glass outside, and also from the cup below, into 
the central hollow space. The effect of which is, 
that a far greater quantity of light is given out by 
the same materials. As a proof that it is the greater 
contact of the air which occasions this, we have 
only to put a cork in the central hole of ^the wick, 
or what is the same thing, suffer the lower cup to 
be entirely filled with the oil which may leak out, 
when the current of air being iifiercepted the 
flame will be red, smoky, and of little illuminating 
power. * 

Following up the same train of thought, 
Mr. Beale argued that increasing the strength of 
this stream of air, would proportionably incraasc 
the intensity of the combustion, in the same man¬ 
ner as in the blast furnace: and putting into prac¬ 
tice the idea, with some of that ingenaitj^ and 
genius which his valuable steam-engine discoveries 
have shown him so fully to possess, the Bea/e 
Light was produced. This consists of a wick, 
which is supplied as in the other instances with 
oil,* &c., and a current of air is forced up the 
centre of it, by a pair of bellows placed beneath, 
and which must be worked with the foot, or some 
mechanical contrivance. Thus the B^e Light 
is attended with a great disadvantage when wanted 
for private use, but for manufactories, where a 
lathe band can pass to some part of the machineiy, 
it is valuable, and that for two reasons,-as the 
light given out is intense, and the very coarsest 
materials may be employed to feed toe flame. 
The thickest and worst oils, and the refuse of tlie 
tar works, will answer the purpose. 

Tlie Budty or Gwruey Light .—Ihe names of 
which are derived from the inventor, and his place 
of residence, is an improvement upon toe above- 
Mr. Gurney admitting ihto the centre of the wick 
a fine stream of pure oxygen gas, instead of the 
blast of common air, as in the last instance. As 
might have been expected the flame is very greatly 
increased in vividness, so much so indeed timt Uie 
undefended eye con scarcely bear the brilliancy 
of toe emission; and instead of a large wick 
being requisite, and, of course, a proportionate 
expenditure of oil. Mr. Gurny can diminish the 
size of the flame to almost any extent. A flame 
of only five-eighths of an inch in diameterwas found 
to afford a light equal to that of thirty wax eandles, 
and it would appear from long-continued and 
careful experiments, conducted by Professor 
Faraday, that, while the cost of these candles, 
for a certain time, is Is. 8 d., that of the Bade 
Light would he lO^d. only. It appears that no 
danger is likely to arise from the employment of 
this method of general illumination, that it is 
extremely easy to manage, and from its being a 
comparatively small light is capable of being 
employed even for optical instruments, while the 
heat given out by the combustion is not equal, nor 
even nearly so, to toe corresponding light from 
candles, or gas. It may be necessary to remark, 
that spirits of turpentine is the combustible. 

Drummond, Lime, Osy-hydroge^, or JTo- 
fdoptaetie lAght, is totally different in mode of 
action. a stream of hydrogen unites with 

another of oxygen; fire is set to these united 
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Btmmi" ~ Intpn*** inflmnifttioii ^uadn And tlui 
is thrown upon a small piece of lime, which be¬ 
comes immediately of such a whiit htct, as to 
throw Tivid beams all around. These, collected 
in a focus Igr means of mirrors, are refletded to an 
immense distance. Thus, under the name of toe 
Dmmmond Light, it is used in light-houses. It 
is nlled the Lime Light by chemiata. The Oxy. 
hydrogen, when emfSoyed, as it often is in the 
most powerful microscopic instruments, and is 
identical with that lately known at the Surrey 
Zoological (fardens as the Koniopliostic Light. 

Upon consideration of the Tarious lights which 
have been alluded to, a circumstance will imme¬ 
diately strike oftc attention, and it will apply with 
equal force to the light of burning naphtha, and 
to the vivid emission of light ariAng from the 
cliarcoal points wlicn a stream of galvanism passes 
through them, that they are f?iono-cAromaftc—that 
is, that all objects appear imperfect as to their 
colors, llius, by the naphtha light fur example, 
it would be impossible to match silks and other 
fabrics; and every one will have remarked the 
peculiar moon/tpAf effect of the ilude Light sat the 
Horse Guards, and the Koniophostic in Surrey. 
It is because the rays of liglit, although so vivid, 
liave not the prismatic colors united in the same 
manner as in the solar spectrum. Thus an insu! 
perable objection must at all times exist to the 
application of any of these lights for private use, 
Though for the purposes of general illumination 
tliey may no doubt be made nut merely available, 
but valuable. 


TEA. 

Txa is well known as the leaf of a hardy ever¬ 
green shrub, from three to six feet high, a little 
rtsembluig tlic broud-leuvcd myrtle; it is polyan- 
drous, and of the natural order ColutnTttfera its 
blossoms white, with yellow style and anthers, 
much like the common dog-rose; the branches 
are numerous and full of leaves, and the leaves 
are long, serrated, rather pointed, fleshy and 
binooth, like tliose of some species of cameUia. 
11 . will grow in our green-houses; and in warmer 
and more steady climates has been cultivated in 
the open air, especially in South America and 
in Australia; but for all purposes of commerce 
the growth of good tea is confined to certain 
provinces of Cliinti. There arc several denomi¬ 
nations of tea, but, without entering minutely 
into these, we may consider them under the gene¬ 
ral heads of black and green. According to some, 
these are two distinct species; but to others, mere 
varieties of one species, like those of the vine, 
climate, soil, aspect, time of gathering, and method 
of drying and managuig the crop, being the cause 
of the difference. In fact, chemically speaking, 
black mid green tea closely approximate; the 
black containing, periiaps, more extractive and 
less tan than tlie green; fine green is also dis¬ 
tinguished by its refresh!^ and agreeable odour or 
pe^me, evolved when ac^ on by hot water. 

The proximate principles which the chemist 
finds in tea are, tannin, extract, resin, essential 
oil or aroma, and lignin or woody fibre: but the 
ertraet includes a peculiar bitter principle, proba- 
hlr belonging to that extraordinary claM of ve^- 
table products which have been termed alialoids, 
and of which morphia from opium, and qi^nia from 
yellow Peruvian bark, furnish such interesting 


Such a snbetance has not, perhaps, 
been hitherto satisfactorily ascertained to be the 
stimulating and exhilarating principle of tea, 
though many droomstances tend to show its pre¬ 
sence, and among them, the white precipitate, 
whldi a strong inf^on of tea yields, nrith tincture 
of galls, or gallic add. Tlie substance described 
by Oudiry under the name of tkoim ia probably 
this prindple. 

It is not improbable, that much of the difference 
between black and green tea may arise from toe' 
greater or leas heat to which the leaves have been 
exposed during the man^faeture (as it is called) 
of ,the tea, as carried on by the Chinese; for the 
leaves are dried in rooms heated by diarc^ fires : 
and in the process of mahn^, that is, of rolling 
and twisting them up, they sre submittM to a high 
temperature in shallow iron pans. Much, there¬ 
fore, of the flavor and quality, or, In other words, 
of the composition of tea, must necessarily depend 
upon the heat applied, and upon the numhCT of 
dryings; but the real extent and nature of such 
chides Kan only be learned from a careful ana¬ 
lysis of the leaves before and after manufacture ; 
that is, in their fresh, and in their prepared state : 
for the flavor and eharacters of the green leaf 
are very distinct from those of the dried and pre¬ 
pared t^. 

It may not be irrevalent to add here a few re¬ 
marks on the varieties of tea with which we ore 
must familiar. Of black teas, Bohm, or more 
pro|>eriy Voyee, is the name of a dieMeti Congou 
means care in making; Souchong is litUe and good; 
and i*rko signifies white le^. 

With us bohea is the name of the commonest 
black tea; it is distinguished in the trade as Can¬ 
ton bohea, or worti ; and Fokien bohea, or beat. 
Congou, of which there are several kinds, occu¬ 
pies a place between bohea on the one side, and 
aouchong on the other; but although this latter 
term is commonly applied, real souchong is a very 
scarce article, and the tea usually sold under that 
name is a very fine kind of congou. The kind of 
tea conilituting the wont souchong and the best 
congou, is termed compot. 

Souchong has a fine and delicate flavor, and 
generally bu pale leaves mixed with it: when 
without pale leaves, and with a certain mixture of 
white shoots, or of flowers (of the olea fragrana), 
it forms flowery peko. ^itcof (from the name of 
a province), is also a grade of this tea. Caper is 
fine congou or souchong, rolled up into small glo¬ 
bular forms; and orange peko is a very choice, 
'lighly-flavored tea, sometimes perfumed, and 
distinguished by its small and wiry leaf. 

Mr. Reeves {Evidence btfore a Committee of 
the House <f CommonaJ has given a very intellt- 
_ible statement of the origin of these varieties. 
About the month of May, wlicn the pickings be¬ 
gin, the tea-tree is in full leaf, and ready to throw 
out young shoots. The first white shoot, on tlie 
bad coming out, is covered with hairy filaments, 
and forma fine flowery peko. After a few days 
Luther growth, the hair foils off, the leaf expands, 
and it becomes black-leaf peko. The fleshy and 
fine leaves of the young shoots form aouchong t the 
next best leaves make campoi; the next congou/ 
and the refuse leaves, bohea. These are the dis- 
.inctive terms under whi(j)i the* teas are purchased 
sf the formers by the manufacturer, by whom they 
are afterwards variously mixed. 

The varieties of green tea ore, twanka:/, and 

/ 
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leveral kinds of kjfsonf the former is a coarse 
article. Hyton inclades the finer kinds of green 
tea. The term hyon~tkin is applied to the least 
perfectlj rolled, and, therefore, lightest leaves, 
^e finest hyson has a bright leaf, fivsh flavor, 
and is well made or fiots/ed. tmperwl and pan- 
powder are more rolled and glob^r, the latter 
being finest and smallest. There is also twaniay- 
imperial and twoniay-yunpowder. The e^tnye, 
that is, the smaller leaves, are called young twaniay 
and young kyton. 

There is scarcely any article the delicacy of the 
flavor of which is so easily impaired as tea; hence 
the necessity of great caution in packing ^d 
warehousing it. Even the paper in which it is 
wrapped must be scrupulously looked to. 

In our ibarket, tea is judged of, in the first 
place, by its general appearance and character, 
and the color and state of the leaves, as being 
well or ill made; and, secondly, by its touch and 
weight. All tlie best teas are heavy, and therefore 
the least bulky for equal weights. The smell of 
tea. is also an important guide, and infiAions are 
made of each sample, by the flavor, color, and 
charactera of which, the broker completes his 
judgment of this important article. 

adulteration of tea has sometimes been 
carried on to*an enormous extent, and the details 
of the excise prosecutions, in reference to this 
nefarious traffic, have disclosed some curious in. 
formation. Sine, ash, and elder leaves, are the 
usual sources resorted to; and to a common and 
careless, or hasty observer, the imitations are not 
bad, especially when the leaves have been dili¬ 
gently rollefi and twisted, and skilfully^dyed by 
logwood, or a salt of iron. In regard to green tea, 
liowcver, the matter is more serious, the color 
being given by a mixture of Dutch pink and 
verdigris, or carbonate of copper. Tliese frauds 
are detected by infusing the leaves in warm water, 
so as to unroll them, when their forms may be 
examined, and compared with those of genuine 
tea; by the color, taste, and other qualities of the 
infusion; and by the blue color wliich th&y com- 
munieate to liquid ammonia, in ^ those cases where 
the bloom is given by copper. 


RIPPLE MARKS. MACKEREL SKY. 

Tm small waves raised on the surface of the wa¬ 
ter by the passage of a slight breeze are called 
ripple; and a series of marks, very similar in ap- 
pearance, which are sometimes seen at low water, 
on the flat part of a sea-beach formed of fine sand, 
are called ripple marks. Such marks occur in va¬ 
rious strata, and are regarded as evidence of riteir 
having been formed beneath the sea. Similar ap¬ 
pearance occur when a strong wind drives over 
^ce of a sandy plain. 

It appears t^t two fluids of different specific 
gravity, the lighter |>aaaing over the surface of the 
former, always concur in the formation of ripple. 
It seems also, that tite lines of ripple mark are at 
right angles to the direction of the coirent which 
forms them. 

If a flmd like mr pass over the snrfime of per¬ 
fectly quiescent water, in a plane absolutely parallel, 
it wUl have no effect; but if it impinge on the sur¬ 
face of that water wkh the slightest inclination, it 
will raise a small wave, which will be propagated 
by undulations to great distances. If the direction 
of the wind is very nearly parallel to the surface of 


the water, this firet wave, being raised above the 
general surfime, will protect that part of the water 
immediately b^nd it At>m the foil effect of the 
wind, whidi will therefore ag^ impinge upon the 
water at a little distance; and, this eonenrring with 
the undulation, will tend to produce another small 
wave, and thus again, new waves will be produced. 
But the under surface of the air itself will also 
assume the form of waves; and so, on the slightest 
deviation at any one point from absolute paral¬ 
lelism in the two fluids, their whole surfaces will 
become covered with ripples. 

If one of the fluids ^ water, and tbe*lower fluid 
be fine sand, partially supported in water, these 
marks do not disappear wbra the cause ceases to 
act, as they do when formed by air on the surface 
of water. These are the marks we observe when 
the tide has receded from a flat sandy shore. 

If, after the formation of ripple marks at the 
bottom of a shallow sea, some adjacent river, or 
some cDirent, deposit upon tliem the mud which 
it holds in suspension, then the former marks will 
be preserved, and new ripple marks may appear 
above them. Such is the origin of those marks we 
observe in varioiis sand-stones, from the most re¬ 
cent down to tlfpse of the coal measures. 

Dr. Fitton informs me, that he found the sand 
Mils on the south of Etaples (in France), consist¬ 
ing of ripple marks on a large scale. They are 
crescent-shaped hillocks, many of which arc more 
than a hundred feet high. The height is greatest 
in the middle of the crescents, declining towards 
the points ; and the slope on the inner side of tlie 
crescent, which is remote from the prevailing direc¬ 
tion of the winds, is much more rapid than that uu 
which it strikes. 

Mr. Lyell has observed and described this mode 
of formation of ripple on the dunes of sand near 
Calais; remarking that in that case there is an 
actual lateral transfer—tite grains of sand being 
carried by the wind up the less inclined slope of 
the ripple, and falling over the steep scarp. 1 have 
observ^ the same fact at Swansea. 

A similar explanation seems to present itself a.s 
the origin of tliat form of clouds familiarly known 
as a “ mackerel sky”—a wave-like appearance, 
which probably arises from the passage of a current 
of air above or below a thin stratum of clouds. The 
air being of nearly the same specific gravity as that 
of the cloud it acts upon, would produce ripples of 
larger size than would otherwise occur. 

Tlie surface of the sun presents to very good 
telescopes a certain mottled appearance, which is 
not exactly ripple, and which it is difficult to con¬ 
vey by description. It may, however, be saggested, 
that wherever such appearances occur, whether in 
planetary or in stellar bodies, or in the minuter pre¬ 
cincts of the dye-house and the engine boiler, they 
indicate the fitness of an enquiry whether there are 
not two currents of fluid or scmi-fiuid matter, one 
moving with a different velocity over the other, the 
direction of the motion being at right angles to the 
lines of waves.— babbagb. 

CASTING MEDALLIONS, FIGURES, &c., 
IN PLASTER AND SULPHUR. 

Thb art of casting in sulphur and plaster of Paris, 
may, by some persons, be considered as of too 
trivial a nature to be made the subject of distinct 
and lengthened explanatioa. This opinion only 
con arise from being ignorant of the numerous and 
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#arT important applications of the art to the elud- 
aation of mnn^ branches of science and history, 
w well as its being indispensable in all the arts in 
|khich casting of any description is necessary. 

hare oamlves made of one or other of these 
'^laterials, not merely a very large collection of the 
- .^nest engraved gems, and cameos of antiquity, but 
..'thousands of the rarest coins, medallions, and 
'^modkish seals; and casts of an infinite number of 
l| fossils, and other objects of natural history. These 
'I are not nearly all the varieties of ol^ects usually 
I made of plaster or sulphur, as the former material 
f is especially adapted to form casts of architectural 
; remains—models of the most elaborate edific es 
^ busts—etatuary-e-and moulds for various uses. 

^ Casting in plaster and sulphur are converse ope* 
rations; moulds in sulphur are used to cast in 
plaster, and morids of the latter material for the 
casting of sulphur—therefore, in describing the 
one art, it is necessary at first to believe that the 
reader is arr|uaintcd with the other process. 

Ca«/tn^ m A’u/pAttr.—Suppose we have a nnmber 
of the white pluter medallions, or ea^tts of gems, 
such as are sold by the Italians, and desire t(hmake 
moulds of them, from which other casts may be 
made afterwards, we must proceed ^as follows 
Prepare a few slips of stiff paper, such os writing 
paper, each about an inch broad, and long enongU 
to go once or twute round the medallion. Soak the 
back of the medallion in a plate containing a little 
water, not enough, however, to come over the face 
of it, and here let it rest until in half-a-minute, 
or so, you will perceive that the water will be 
absorbed, so as to just show itself on the face of the 
medallion, making it more shining. When this 
is the case, take it out of the water directly, fold 
the slip of paiMsr round it, and hold it between the 
thumb and finger of tlie left hand. While this is 
d^ing let there be melting on a slow fire some roll 
brimstone, in a pipkin, or patty pan, with a handle. 
As soon as ever a small quantity of the brimstone 
is melted, pour it carefully upon the face of the 
medallion, which you may turn about a little that 
the brimstone may flow over the whole face equally. 
Place it now upon the table, and pour more brim¬ 
stone in, until you consider it of sufficient thickness 
to be strong, and this will be about a quarter of an 
inch. When crystallized, which will be in a minute 
or two, the paper may be untwisted, and the me¬ 
dallion and its mould separated from each other. 
If the operation has been well conducted, the me¬ 
dallion will be uninjured, and the mould will be 
seen to possess all the sharpness of the original, 
and caste made from it will be exact counterparts of 
it. If a second mould be wanted, dip in water the 
back of the medallion as before, but more slightly, 
and proceed to cast again in the same manner. 

The above process is extremely easy, and yet it is 
possible that ^fficulties and imperfections will at¬ 
tend the first attempt at casting in snlphur. The fol¬ 
lowing hints, however, may assist in removing some 
of these, and we introduce them the more readily, 
because we have alwa^ held that the most valuable 
instruction is that which teaches the student of any 
■rt wherein he is wrong, if unsuccessful in his ope¬ 
rations, and how to remedy his mistakes upon 
future occasions; and because this practical know¬ 
ledge is usually withheld, the processes described 
in Encyclopedias, &c., are mostly for this reason 
unaatufsetory—we had almost said useless. 

Supposing then that the mould is not iharp—~ 
^t i* does not show in full perfection thfi delicate 


lines and angles, it is because the medallion haa 
been too wet; in this case a second east may often 
be taken vathout a fi'esh dipping in water. 

If the cast and mould cannot be separated easily, 
or, when separated, some parts of the medallion 
break off, it shows that it hu not beep made wet 
enough. If this adhesion cannot be remedied, the 
whole is spoiled; they may, however, be often 
separated by a little contrivance. While adhering 
together place them plaster downwards upon the 
warm hob of a stove, or else hold the plaster part 
in warm water for a few seconds, in consequence of 
which a film of water will insinuate itself between 
the two surfaces, and tend to separate them. 

Ifi melting the sulphur much care is requiute, 
lest it should fire. If melting in a pipkin it may 
best be put out by covering it over with* a saucer, 
or similar article; throwing water upon it would 
most likely scatter the burning mineral, and burst 
the vessel which contains it, or if not, it would be 
rendered totally unfit for casting. It must not be 
put to melt upon a fierce fire, for sulphur becomes, 
when too much heated, quite thick, and even brown 
—when melted at a more moderate heat, its color 
will soon change from its natural bright yellow to 
one more or less of fawn color and brown. This 
alteration of color is of no consequence in making 
moulds, nor yet, with one exception, in casting 
other Ejects in sulphur, but the thickness it 
acquires renders it unfit for the purpose wanted, 
until being set aside on the bob to cool for a few 
minutes, It will return again to almost the liquidity 
of water, when it is best adapted for the jiurpuse. 
It is usual, when a number of moulds or medals 
are to be made at the same time, to melt gently a 
quantity of brimstone, and continue to use it until 
it congeals, for the colder it is, provided it will flow 
at all, the more perfect the moulds will be. Many 
persuus will not take the trouble to hold each par¬ 
ticular subject in the hand, but content themselves 
by snaking them adequately, wrapping them round 
with the .strip of paper, fastening ^is with a wafer, 
putting it thus on a table, and pouring sulphur at 
once ufton it—and thus some hundreds may be 
made in an hour. 

Suppose it be requisite at any time to take a 
mould of a large square medallion, it must be sur¬ 
rounded not merely with paper, but four pieces of 
wood, that the brimstone may not escape ; also, it 
is not advisable to hold it in the hand, because of 
the danger of being scalded. If a sulphur mould 
be wanted of a metallic, or other surface, not porous, 
it must be oiled previous to pouring the melted 
snlphur upon it, which will prevent the surfaces 
adhering together. 

To cast sulphur upon sulphur is extremely 
difficult, and it may be said that to obtain a reverse 
of a sulphur mould, which has been made some 
time, is next to impossible, our only resource being 
to oil or grease well the original, pouring Ae fresh 
sulphur upon it, when so cold as to be near the 
point of congelation, and even with these precau¬ 
tions they often adhere together too strongly to be 
separated afterwards. But when a sulphur mould 
bu been fresh made, and before the sulphur hu 
arrived at the permanent color which it will assume, 
the same method of oiling, &c., being pursued, 
success will much more frequently attend the ope¬ 
ration. The following me^od may be ufely 
applied to at all times, imt merely to revem sul¬ 
phur casts, but those in plaster alsoProcure 
some pipe clay, u clear as possible from sand, and 
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knead it up with the hand until, b; patting a amoll 
ball of it upon the table, and presaing a bal^ny 
upon it, a good clear impreasion will be left in the 
claj after the balfpennj U removed. It being in 
thia state, press in the same manner the sulphor 
cut, and tl)e reverse of it will be seen upon the 
clay. Pouring melted lulphur upon this, you 
would, of course, have a mc^d like that u^ to 
produce it { but if, instead of sulphur, pluter of 
Paris be poured into it, it will make a pluter of 
Paris me^lion exactly the contrary to that used 
before; and, casting this, u in the first in> 
stance, it will be evident that a reveres sulphur 
mould will also be produced. 

It will be no less evident that the clay may be 
used to reverse pluter medallions also, for it is 
only to press upon the clay the chosen cut in 
pluter, it will make a mould of clay, and sulphur 
being poured upon it, that which wu at first the 
cue material will be now equally perfect in the 
other. 

(OmivnMtd on pagt 21Z.) 

MISCELLANIES. 

Artificial Jvorp.-^Certain parties in this town 
have juat obtuned a patent for the making a sub* 
stance so nearly resembling ivory, and so applicable 
to all the purposu of that valuable material, that it 
is almost impossible to detect the difference. We 
have not ourselves seen the mock ivory, but we are 
told tl^ in one instance a working cutler had a 
quantity of scales given out to him consisting partly 
of the fictitious compound, and partly of ivory, and 
that he used them in hsfting his knives, and re¬ 
turned his work without discovering the difference. 
We understand that on imitatioo tortoiseahell it pre¬ 
pared and in use, which. Tor some purposu, is little 
inferior to some varietiu of the real article. It 
may be expected, therefore, that the quadruped aud 
the reptile for which our artists have hitherto bun 
indebted for the \ recious substancu above named, 
will henuforth be left alone in their glory.’*— 
Sheffield Pojter. ^ 

New Mode qf Marking Linen. —A German 
chemist, Mr. Hoeule, hu invented a new plan for 
marking linen without ink. This is effected by 
simply covering the linen with a fine coating of 
pounded white eugar. The stamp of iron very 
much huted, it impressed ou thia material. Two 
seconds suffice for the operation. The linen re¬ 
mains slightly scorched, but the mark is indelible. 
Query ? 

Bngratingt on Marble. —A discovery, of some 
importance to the statuary, has recently been made 
by Mr. C. Page, of FimUco, by muns of which, 
engraving on marble is greatly improved. While 
cutting letters in marble, in the oi^inary method, 
the chip off, and the defects are covered by 
painting them overt hut Mr. Page obviatea thia 
difficulty, by covering the surfiee of the polished 
marble with a coat of cement the ehieel k 
need, pm cement effsetually preventa the marble 
from chipping; and when the eoatug is removed, 
the letters remain ai perfect u if cut in copper. 

Gem Cuttere Paete Is prepared thus An ounce 
of virgin wax, melted slowly in a copper vusel, and 
a drachm of sugar candy pouuded well, half an ounce 
of burnt soot, dnd two or tiirse drops of turpentine. 


The wax is warmed if a cut is to be takes, end 
the stone, having been a littis moistened, is jn-used 
on it. 

Soap Suda a Speeifie/or Nourishing Flowers .— 
A ftdr correapondent writu to us from Newton 
Stewart in the followhig termsReuntly I hap¬ 
pened to gather a beautiful pansey, and when tired 
of admiring it, tossed the toy uide, which, partly 
by accident, f(^ into a tub full of soap suds. The 
said pansey had neither joint nor root, and you may 
judge of my surprise when, at the end of a day or 
two, 1 found it growing. From this time forward 
I watched it narrowly, and now find it, after a lapse 
of a fortnight, a goodly plant with several buds on 
it. Thi nking water might produce^tbe same effect, 

I placed a newly-cropped pansey in an element 
which, pure in itself, is the meffium of purity in 
everything elu; but it withered and di^ on so 
spare a diet. By the way of confirming the first 
experiment, I have since placed a slip of a rose tree 
and a pink, in suds, and both are fiourishing in 
great vigour in my dressing room. Should this .; 
accidental discovery prove useful to florists, it will ' 
afford siucere pleuure to your correspondent."— 
Dun^net Paper. 

Grand Undertaking.—‘Kn Italian engineer cf 
the name of ^olta, haa had the boldneu to pro¬ 
pose a tunnel through the enormous Alps of ** The 
Splugen,"—one of the boldest rocky barriers in 
the Alpine range. The present difficult, though 
importaut ])assage, is to give way to a railway, on 
a gigantic scale indeed;—of which the Lake o. 
Zurich will form one terminus; the other to be 
met by the railway from Como to Milan. The 
granite rock is expected to yield euUy to the opera¬ 
tion of the engineer. The materiel will be useful ( 
in the coutruction of the proposed work. This 
brilliant and daring project appears not unlikely to 
be carried into effect, two Cantons having joined in 
the enterprise. 

To Clean Paper Hangings.—CoX into eight holt 
quarters a stale quartern loaf: with one of these 
pieces, after having blown off all the dust from the j 
paper to be cleaned by means of a good pair ot ' 
bellows, begin at the top of the room, holding tlie 
crust in the band, and wiping lightly downward 
with the crumb, about half a yard at each stroke, 
till the upper part of tlie hangings si completely 
cleaned all round; then go again round with the 
like sweeping stroke downward, always commencing 
each successive course a little higher than the upper 
stroke had extended till the Wttom be fluUlied. 
This operation, if carefully performed, will fre¬ 
quently make very old paper look almost equal to 
new. Great caution must be used not by any means 
to rub the paper hard, nor to attempt cleaning it 
the cross or horixontal way. The dirty part of the 
bread too most be each time cut away, and the 
pieces renewed as soon as at all necessary. 

7b Preserve Ymmg Shoots Jrom Slugs and Ear.. 

Earwigs and slugs are fond of the points ot 
the young shoots of carnations and pinks, and are 
very troublesome in places where they abonnd; to 
prevent diem they are aometimea inauUted in water, 
being set in cisterns or pans. If a pencil dipped in 
oil, was drawn round toe bottom the pots onee 
in two days, neither of these insects, nor ants, 
would attempt them. Pew insects can endure 
oil, and the smallest quantity of it stops their 
progress. 
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PERI^TUAL MOTION. 

Ir by perpetual motion be understood a power which 
inoveSi and which will move to the cod of timet 
without regard to the wear and perisliable nature of 
materials, it ii in v.«in to exytect such can be made 
by human means and human int»dligence, howeTcr 
much we may hO])c for future dihc’-ox-ries in bcience 
to aid us. In the works of God ulone wc must look 
for such perfection, anil continuity of motion. The 
planets roll —the ocean to-ws —and eternal changes 
Ofcur in the matcri.il world. The Great Architect 
of all made not only the maelniirs themselves, but 
the laws which govern and move them. We can vily 
abide by those laws already in artlm. n.td must 
therefore cojistrnct our machmes .iccording to these 
previuui'ly-arrangcd iinpulsi-s; nod uutortunatcly for 
the visionary buhciner of tlie perpetual motion tiicse 
laws are too stubborn for him to modify, much less 
destroy. Even supposing he should content him* 
self with an apparatus, which would move only while 
its materials held together—the resistance of the air 
—the friction of the various jiurts—tlw-ir via iiirrtire, 
and the general laws of gravitation—arc impediments 
never to be overcome; and although all have fulled, 
yet much ingenuity has been exerted, and talent 
called into exercise, by the many attempts which 
have been made to surmount them. > 

Mechanics, particularly the known properties of 
the lever, have given rise to innumerable schemes. 
One was called The Valley Windmill. This con¬ 
sisted of a wheel with five arms, each arm made of 
two pieces coimccted end to cud by a joint. When 
made to turn round, the jointed ends on one side 
fell back, or rather hung down from the end of the 
fixed part of the arm, rising to the greatest elevation 
it hung close to the fixed arm; passing beyond this 
it fell back towards the centre, and thus by its posi¬ 
tion making a shorter lever, it bore with less weight 
—but when it had gone a little further, altering its 
centre of gravity, it fell down suddenly—when the 
moveable and fixed arm became one long lever, 
much heavier than in any other position, and this 
extra weight was to turn the whole. The machine 
had but one fault —ii wouldn’t yo. The Wheel of 
Balia, described by the Marquis of Worcester, was 
another scheme. This was a very shallow drum, 
divided into a number of compartmentH, into each 
of which a leaden ball was placed, and as the wheel 
turns round each ball rolls alturiuitcly to and from 
the centre of the wheel, and it would seem from the 
nrinciple of the lever, that as the weights are always 
further from the centre on ont side than on the other 
a continuous rotatory motion must be produced; but 
it was found that though the balls were thus placed, 
yet a very few of them were away from the centre, 
while there were many near to it—thus those on one 
side counteracted those on the other, and, as in the 
other instance, the machine wouldn’t go. 

tlydrauUca, pneumatics, and chemistry, all lent 
their aid, hut in vain. Water-wheels were to throw 
up water enough to turn themselves. Pumps were 
to move by self-created power. Water-lMlonces 
were alternately to rire and fall by each other's 
weight. Blasts of air were to work bellows, and the 
bcllowa were to produce the blasts of air. Hydro¬ 
static paradoxes became numerous. Barker's mills 
were in requisition. Fire was to prodned steam, 
and steajB was to be decomi^sed by fire—and hun¬ 
dreds of other wise contrivances were set on foot 
to produce perpetual motion—we need not say with 
what result. 


Then electricity was tried, and with infinitely 
more success than any other power; and this because 
we have a comparatively manageable agent, and one 
which is not affected by the powerful influence of 
gravitation. -• 

We shall describe two of these perpetual motion 
machines:—Deque’s Dry Pile, or Electrical Co¬ 
lumn, and Melloiii's Rotalory Pile. The former may 
be made tlius Procure two glas.i tubes, about nine 
inches long each, and haJf-an-inch internal diam¬ 
eter. Bore two holes, about three iuches apart, in 
a board, just large enough for the glaw tubes to 
pass through. Cut the board to a convenient size 
for a stand, and fasten the tubea in^the holes pre¬ 
pared fur them, so (hat tliey shall stand upright, 
and parallel to (:aeh other. Then close the tubes at 
the bottom by a piece of inebd u hich runs from 
one to the otlicr. Next cover some sheets of paper 
with cupper leaf on one side, and silver leaf on the 
other, iiiid when dry cut them up with a round 
punch into pieix^s like walers^uf a size to go into 
the glass tubes, 'i'heu load both tubes with these, 
b.'iiig very careful to put the copper aide downwards 
ill one pile, and silver side downwards in the other. 
W lii-ii you have thus put iu about twenty thousand 
altogether it wKl lie sufficient, and tlie tubes may 
be closed by a brass cap at the top of (‘.nch, which 
must touch UiR metal discs inside; if the tubes are 
not full they may be cut shorter, or tin foil put in 
to fill up. The two ])ilea thus construeU'd will show 
positive electricity at one of the upper I'Xtremities 
and negative at the other, and this for a series of 
months—it is said years; and anytniiig so placed 
as to vibrate between the two caps will keep in mo¬ 
tion as long as the tubes retain their power. 

The machine of Mellon! is eactly similar in prin¬ 
ciple, though it varies somewhat in form, (see cut 
No. I,) where the machine U shown about one- 
half its natural size. At the lower part is a drawer, 
(seen better in cut No. 2.) This is divided into a 
convenient number of partitions, about half-an-inch 
from each other. The outer partition, on each side 
is connected by means of wires to two brass poles, 
one negative, and the other positive, seen standing 
upright, one on eai h side of the stand of cut No. 1. 
The paper used is covered on one side with copper 
leaf, or Dutch metal, anil on the other side with the 
black tixyde of uiaiiganesc and honey—it is cut up 
into small square pieces, and arranged along the 
various partitions of the drawer, being very careful 
that the copper side of them always turns the same 
way - that is, if the feather of ^ arrows in the 
cut represented the manganese, the point of them 
would indicate the copper—a piece of wire, or tin¬ 
foil, at the end will always connect one row to the 
next. About 20,000 discs are wanted, and when 
they are properly placed, and the ends connected 
wirii the poles, motive power is complete, and 
will show negative and positive attraction. The 
rest of the cut represents the body in motion: it is 
merely a wheel of six arms, made as light as pos¬ 
sible, nicely balanced on a needle point at top. 
At the end of each arm is siupended a small piece 
of very thin brass. When each particnlar arm in 
the motion of the wheel comes to the positive pole, 
it becomes charged, and therefore repelled; the 
next arm is soon attracted and repelled in the —ma 
manner; and immediately afterwards the third arm. 
While this is approaching the positive pole, the first 
is attracted at the opposite side, where it deposits its 
load, and proceeds onward for another; and thus 
the motion is continued, entirely independent of 
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I any agency but its onm, wd eren overcoming the 
I resistance of the air which it must meet with in its 
revolution. It is much influenced by the weather, 
moving faster or slower according to the electrical 
state of 4he atmosphere, and other causes not at 
present ascertained. 

I • effect of hydrogen on some 
SALTS OF SILVER. 

BY WOHLER. 

Some re^farches on the peculiar mode of compo¬ 
sition of metallic acid, have caused me to observe that 
the salt of silver of this acid, exposed to pure hydro, 
gen gas at 202°, very quickly changed from its 
white color to black, and was afterwards soluble in 
water, and imparted a deep red cofor to it. During 
this reaction a little water was formed, and it lost 
oxygen, equal to half the weight of that contained in 
the oxide. The brown solution of the altered salt 
was strouqly acid, and deposited after some time 
bright luetuliic silver, and became colorless; it then 
contained merely the common colorless salt dissolved 
in free acid. s 

Tins circumstance indicated with great probability, 
that by the action of tlie hydrogiv upon this salt, 
the silver was reduced to the state, of protoxide, a 
supposition which was completely conflrmed *by 
examining into the modes in which with other salts 
the existence of a protoxide of silver was satisfacto- 
ily determined. 

Of some other salts of silver which T cnn'fulty 
examined with this view, the nitrate was that which 
evinced the most evident alteration. When exposed 
at 212'^ to a current of dried hydrogen gas, it be. 
comes throughout the mass, ami very quickly, of a 
deep color. The action (wen begins at common 
temperature, as it does with the melitatc. Tlie mass 

•is then a mixture of nitrate of protoxide and free 
nitric acid. Half of the oxygen of the o.vide of 
silver is disengaged in tlie state of wat(>r, from two 
atoms of tlie salt of the deutuxide. Water dissolves 
the free acid, and as soon as the principal part of 
this is removed, the protosalt begins to dissolve in 
the pure water with a deep red color. In the dry 
state this salt is a powder of a deep brownish black 
color. When heated it decomposes with a much 
weaker detonation than the white deutosalt. It then 
leaves 76 per cent, of metallic silver. 

If the red solution of the protosalt be boiled, it 
gradually decomposes with a slight disengagement 
of gas; it becomes opalescent and of a jiei-uliar 
yellowish green color; afterwards it deposits metallic 
silver, and becomes colorless. The brown pmtosalt 
dissolves in ammonia also with a very deep yellowish 
red color. When heated the solution umlergoes a 
decomposition similar to the preceding. Soniftimes 
(he sides of the vessel are covered with a brilliant 
metallic coating almost of a golden color, and which 
like very finely divided gold, is transparent, and of a 
line green color. 

Potash precipitates a perfectly black heavy pow. 
der from the red solution of the prolosalt, which is 
rendered colorless at the same time. This block 
jiowder is obtained also by the direct decomposition 
of the dry salt by means of a solution of potash; 
this precipitate remains black after drying; by pres, 
sure it b^omes of a deep metallic lustre, and by heat 
is reduced to metallic silver, evolving oxygen. The 
black color seems to indicate that it is pure protox. 
ide of silver; but this supposition does not always 
dejtend on the color, for this powder nfight also be, 


consistently with its properties,.an intimate mixtnre 
of deutoxide of silver, and metallic silver, to which 
the protoxide may have given rise at the moment of 
its separation. It is also decomposed by the acids 
into metal and deutosalts, and ammonia exerts a 
similar action. Hydrochloric acid converts it into a 
brown substance, which is a chloride corresponding 
with the protoxide, or perlieps merely a mUtnre of 
silver and common cliloriile of silver; this substance 
is also obtained in the slate of u brown, curdy pre- 
cipilate, which sjieeilily isubsides, by precipitating 
the red solution of proloniirate of silver hy hydro¬ 
chloric acid ; it acquires llie metallic lustie by pres- 
lye. When lieatrd to the temperature at which 
chloride of silver fuses, it becomes merely a yellow 
mass, and is a mixtuic of silver with the common 
chlondc. When treated with ammflnia, or even 
with concentrated solution of the bydrochlorate, the 
brown chloride is decomposed immediately into 
chloride which is dissolved, and into metallic silver 
which rcinaiuB. * 

Oxalate of silver when exposed at 212*^ to tlie 
action df hydrogen gas. Iiecomes of a bright yellow 
tint; but the decumposstum seems to remain only 
partial at this temperature* It became brown at 
281<*; but it soon aCterwurds produced a very loud 
explosion. Succinate of silver becomes lemon yellow 
at 21^° m hydrogen gm<. At a higher temperature, 
half of the sueciiiic acid sublimed. The protosucei. 
natcuf silver thus formed is insoluble in water. Puie 
deutoxide of silver is reduced to the metallic state 
precisely at 212° in hydrogen gas .—Journal d$ 
Phann. Jutllel, 1839. 


FAINTING TRANSPARENCIES. 

The paper (or other material) must be flxed in a 
straining frame, in order (o place it between the eye 
and the light, when required. After tracing the 
design, the color must be laid on, in the usual me- 
tliod of stained drawings. When the tints are got 
in, place the picture against the window on a pane 
of glass franicd for the purpose, and begin to strength- 
en tlfc shadows with Indian ink, or with colors, • 
according as the cfTeet n-quircs; laying the colors 
Bometinies un both sides of the paper, to give greater 
force and depth of color. The last touches for 
giving fluid strength to shadows and forms, are to be 
done willi ivory Muck or lamp black prepared with 
gum water, as there is no pigment so opaque and 
capable of giving streiigih and decision. When the 
drawing is fluialied, and cii'ry {lurt has got its depth 
of color and brilliamy, being piTfectiy dry, touch 
very cairfully with !.j>irils «*f Inrpenfine, on both 
sidc.'i, those parts which are to lie the brightest, such 
as fhc moon and fire ; and tho.ic parts requiring less 
brigbtuess, only on one .side. Tlicn lay on imme¬ 
diately, with a pencil, a vainisli, made hy dissolving 
one ounce of Can 'da balMiin in an equal quantity of 
spirit of turpentine. He cautious with the varnish, 
os it is apt to sjircud. W hen the varnish is dry, 
tinge the flame with red lead and gamboge, slightly 
touching the smnke next the flume. The moon must 
not be tinted with color. Much depends upon the 
choice of a subject. The great point to be attained 
is a happy coincidence between the subject and the 
effect produced. The flue light should not be too 
near the moon, as its glare would tend to injure her 
pale silver light; those part* which are not interest- 
iug should be kept iif an undistinguishable gloom; 
and where the principal light is, they should be 
marked with precision. Groups of figures should 1m 
f 
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wdl contrasted; those in shadow crossing those 
that are in light, bj which means the opposition of 
light against sh^e is effected. 


MOUNTING MICROSCOPIC OBJECTS. 

2b tk€ Sditor. 

SiB.—It is much to be r^retted that many persons, 
who might amuse and instruct themselves and 
others by the examination of microscopic objects, 
are deterred from purchasing microscopes merely 
on account of the enormous prices that are generally 
charged at the opticians for objects. They are not 
aware that with very little trouble they may prepase 
nearly all objects for themselves, and in many cases 
in a much better manner tban those they could 
purchase, because they can devote more time and 
care to them than those who sell them can afford. 
In the hope of inducing many who have been 
prevented by the above reason •from pursuing an 
amusement of so much interest and utility, 1 pro¬ 
pose from time to time, tiirovigh the medium of 
this journal, to furnish such lusiructlons fur the 
removal of all difficulties as my experience {mints 
out. According to the nature of the objects to be 
mounted, so must be the method of mounting them 
be conducted. Tlie common kitids such as fish 
scales, hairs, textile fabrics, the aotenns, legs, and 
wings of insects, pollen of flowers, &c. require no 
particular care, they need merely to be placed within 
usual sliders; these are of two kinds, ivory or wood, 
metal and glass. 1 shall describe them all. 

The Ivory Slider consists of a thin piece of ivory, 
having a convenient number of boles drilled in it, 
each hole having a slight shoulder to it, so tliat it 
is rather smaller on one side of the ivory than on 
the other, owing to which a piece of talc, glass, &c. 
fitting the hole on one side, will not &ll through. 
Oue of these sliders is represented in the following 
figure!— 


OOOO0 


To mount the ol^ects in it, there will be necessary 
Some pieces of talc, made of the propen sise and 
circular form by being punched out of a thick piece 
of talc, with one of the hollow punches sold at the 
tool shops, about three-eighths or half an inch in 
diameter. The talc when punched out may be easily 
split in very thin pieces by means of a pen- 
Imife. Procure also some rings made by winding 
small brass wire round a thin stick, so as to make 
a cofl. Cut this coil across lengthwise, and it will 
make as many rings as there were coils. These 
rings will open a little, and it is requisite they 
should; fit one of them to one of the holes of tlw 
slider; if it will go in and remain firm without the 
ends wrapping over each other it will do—if they 
lap over, cut a little bit off one end. Ilieie being 
prepared, and it will take less time to form them 
than to describe the method, proceed to mount the 
selected object, by patting first into one of the holes 
of tite slider, a thin sUoe of talc—then at the top 
of this the object—upon the object a second thin 
slice of talc-^nd then one of the wire rings, which 
having a spring in it, will hold the tele tightly down 
by its ed^ resting against the shoulder formerly 
i^ken of. ^ 

Wooden Slidee are of precisely tim same formation, 
but are nnally made la^r, and have glass instead 


of talc; they are chiefly used to bold the wings and 
other parts of the laiger insects, sea weeds, &c.— 
when they are intended to be exhibited by the 
solar, the lucernal, or the oxy-hydrogen microscope 
—and also for many natural or artificial objeetSi 
exhibited by the magic lanthorn. 

Metal Sliders .—A nsefiil slider for a single object 
may be made in a minute, of a slip of very thin 
brass or tin—cut the brass, and punch two holes in 
it thns:— 



Fold it at the central line—and then ley within the 
fold two very thin pieces of talc, with the object 
exactly opposite the hole which is cot in the brass— 
(it will be seen that there are two holes cut in the 
hroas, but this being folded but one hole will be seen.) 
The objevit being properly placed, fold over the pro¬ 
jecting ends and rim of sheet of brass, which 
will keep the w(iole together firmly, and form a 
useful, though small ^der, represented in the 
fohowing cut.’— 


Glass 5/tders.—To make these, a number of 
small slips of glass, (such as the glaziers cut off when 
putting a pane in a window,) should be procured. 
The size should be about 4 or | of an inch in width, 
and of any length whatever. These can be bought 
for a mere trifle—for instance, 20 or 30 of such, 
pieces for a few half-pence. Have by you a number of 
pieces of dork cobred paper and card of varbua 
thicknesses, which gum on both sides and allow to 
dry. A small piece of bard flint, having a sharp 
corner, will be all that is then required. Having 
properly prepared your objects, cut off a piece of 
the glass, any convenient length, by making a scratch 
across it with the flint at the place where you wish 
it to break, and then soap it irith the Angers as the 
glazier does after cuttmg with the diamond; It will 
scarcely ever ful to br^ in the right place. Pro¬ 
ceed in the same way to cut another piece, exactly 
the same size as tiie first, ind select a piece of your 
paper that is alr^y gammed and dry, as nearly of 
the thickness of the object you desire to preserve ss 
possibb, and with the punch mentioned before cot 
one or more holes in it. Wet one side of the paper 
with the tongue end lay it smoothly on one of the 
pieces of glass, so that the holes in the paper will be 
as neariy as possibb abng the centre the glass, 
and cut off all the paper that projects beyond the 
edges of tiie glass, which should previously be wiped 
very clean with a piece of wash leather. Wet tiie 
otb» si^ of the paper, taking care not to soil the * 
part of the glass left uncovered by the holes in it; 
pla^ yonr objects into the centre of these hobs; 
by the other glass neatly over it, so that the edges 
of the glasses shall comcide, and press them gentiy 
tc^iether, remembering that all the objects must ha 
nearly of a thbkness, and each pat into iti plaee 
before the second piece of glass is fixed. It u most 
convenient when using them, that sack (dffset ihonld 
be on s sqSaraie slider; but, of coorsei it tiktf 
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^ more time u weU u materuu uin to muce 
ui with ecrerel in one slider, except that when 
1 stme object la to be seen under different drcum- 
Kaoces, the same slider is to be preferred, For 
bi^ts tha^.are to be viewed by a lens of very high 
bower, so that its focal length is less than the thick- 
besB of the glass, pieces of very clean talc must be 
ts^ instead of one of the pieces of glass for the 
liJer; but it is not so good in general for sliders, 
..j^asmuch as it is very apt to get scratched with the 
Jjlightcst friction. Talc, or Mica, can be procured 
Jht most optj^ans ; but very much cheaper at Messrs. 
^Knights, Ironmongers, 41, Foster Lane, Chupside. 

,-It can be easily divided into thin lumins wi^ the 
; fingers, and nodh but the clearest pieces should be 
Used, as it renders the object indistinct if there are 
;any blemishes in it. * 

i Mounting opaque objects on discs, and transparent 
Wes in Canada balsam, will form the subject of a 
Ifuture paper. 

f AN AMATKVR. 


SCREW CUTTING IN THE LATHE. 
^Having secured the substance, wood or metH, that 
ais to he operated upon, in the most Mnveuient man- 
|ner to the chuck—bear in mind that a pin is less 
Idifficult to tit to a hole, than a bole ia to a pin-^ 
Ktherefuru the operation will be commenced by making 
Em aperture to near the diameter required for the 
interior, or female screw. Secure the tet, (as the 
re»t is technically called,) square with the bed of 
the lathe, and at a height a little above the cen¬ 
tre of the work. Lay your arm rett, (an iron bar 
turned up at one end, and the other held in a han¬ 
dle of fourteen or sixteen inches in length,) across 
the tee, and hold the extremity of the liandle 
secure under your left arm-pit. Now put the work 
iiLa gentle motion, so that the treadle may rise and 
fiul in about a second. Enter the fen^e screw 
tool, (the tool that has its teeth on the edge or side, 
at the moment you di:‘i>reas the treadle. Let the 
tool enter a very little below the centre of the hole, 
and work on the near side. Resting the screw 
tool on the end of the arm rest, keep it up to iU 
work, and not force it onward too ra^y, but as it 
proceeds moderately, rise the teeth gradually above 
the centre of the hole, by the time the tool has 
reached the necessary depth. Repeat this motion 
08 often as it may be required, or until a perfect 
worm on the interior is formed. The amateur not 
j unfrequently forms a double and treble worm, by 
' proceeding too hastily to work, which, of course, 
is useless, and labour in vain, while a single and 
correct worm only requires care and attention to 
perfect almost instantaneously. 

Tlic male screw is perfected by a similar motion, 
without the arm rest, first easing the sharp edge 
off the pin, aiul making it smallest at the backside. 

lU h. FAOKSR. 

Sept 5th, 1839. 


RAILWAYS. 

{Returned from page 192.J 
Ckain. Faeteningt.'^In describing the rails, 
the supports or chairs, have been partly described. 
They are of iron, with a broad, flat base, supported 
Upon blocks of stone, into which holes are drilled, 
ud filled with wooden plugs. He chairs are 
futened to the stone blocks by nafii driven into 
theae plugs. Hus stone block AonM rest firmly 


upon its base, and not be liable to change of posi¬ 
tion by frost or any otner cause; and, accordingly, 
great care has been taken to make these supports firm. 

Hm-ott/r.—If ell the waggons upon a rail-road, 
whether for the transportation of passengers or 
merchandise, were to travel at the same time, and 
at the same speed, two sets of tracts would be snf- 
fleient to acommo^te the whole, as there would be 
no necessity for their turning out to pass each other. 
But in the transportation of passengers, greater 
; speed is desirable than in the transportation of 
merchandise; for the transportation of merchan¬ 
dise, whether by horse power or steam power, can 
be done more economically, and witli less injury 
to the road, at a low than a very high rate of 
speed. It is, therefore, a very considerable object, 

I in rail-roads upon lines of public travdl, to allow 
' waggons to pass others travelling in the same direc¬ 
tion. Provision must be made, accordingly, for 
taming out. His provision is particularly neces¬ 
sary in case of a road with a sbgle set of tracks, 
on which the carriages must meet. Hese tnm- 
outs are made by means of a moveable or switch 
rail at the angle where the turn-out track branches 
from the main one. This rail is two or three feet 
more or less, in length, and one end may be moved 
over that angle, aud laid so as to form a part of 
the main track, or the turn-out track. The switch 
rail is tSmally moved by the hand, so as to form 
a part of toat track on which the waggon is to 
move. 

Carrieget. Wheel *.—He bodies of tbe waggons 
will, obviously, require to be constructed with 
reference to the kind of transportation. He prin¬ 
cipal consideration, in regard to the constraction of 
the carriages, relates to their bearings on the axle 
and the rim of the wheel. He rule given by Mr. 
Wood, as to the bearing on the axle, is, that in 
order to produce tbe least friction, the breadth of 
the bearing should be equal to the diameter of the 
axle at the place of bearing. This diameter must 
be determined by the weight to be carried; and 
the breadth of the bearing will accordingly vary 
with it. • The objection to the plate rail, as dready 
stated, is, that the breadth of the bearing of the rim 
of tbe wheel npon such a rail, causes an unneces¬ 
sary additional friction; and tlie resistance to the 
wheel is increased in consequence of the greater 
liability of such a rail to collect dust and other 
impediments upon its surface. He edge rail is 
prrferable, in these respects; but, at first, these 
rails were liable to one difficulty, in consequence of 
their wearing grooves in the rim of the wheel, so 
that the friction was continually increasing, and 
the wheel soon became unfit for use. To remedy 
this defect, the rims were case-liardened, or chilled, 
by rolling them, when hot, against a cold iron 
cylinder. Wheels so case-hardened are found to 
be snbject to very little wear. It was, at first, ob¬ 
jected to the use of iron wheels, th^ they would 
not take sufficiently strong hold of the rails to draw 
any considerable load after them, and that therefore 
they would not answer for the use of locomotive 
tngines. Where horses are tiie motive power, it is 
evident that if the horse draws tbe car to which he 
is ettached, the others fastened to it must follow 
it being no objection that either the wheels of tbe 
carrUge to which the horse is harnessed, or of 
those of the train following, do not take hold of 
the rails, but, on the oootnuy, the less hold they 
take, the more eesy it will be to move t^ train. 
Bat where one carriage ia impelled forward by the 
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action of the engine in turnmg the wheelsi and the 
following train of waggona i* drawn bjr the engine 
car, if the resistance bj gravity and friction ia 
greater than the force with which the wheels 
adhere to the rails, the engine will only revolve 
the wheels tq which it is geared, which woald tom 
npon the rails and the car and the whole train remain 
stationary. To prevent this, different contrivances 
were heretofore resorted to, one of which was to 
let teeth project from the sides of the wheels to 
interlock with rack>work on the side of the rail. 
It has, however, l>eeen found, in practice, that, for 
tlie ordinary inclinations of railroads to the extent 
of about thirty feet per mile, the wheels may be so 
constructed as to move a train of waggons by their 
mere adhesion to the rails. The inclination which 
can be so overcome must evidently depend on the 
kind of surfaces uf the rint of the wheel and the 
rail, the weight bearing upon the wheels, tlie 
weight to be moved, and the resistance from the 
frietion of the train waggons f so that no precise 
rule ran he given that shall be applicable to roads 
and wbeeU of ditferciit materials and construction. 
One of the tirst rxpeilienia for increasing the adhe- 
sioii of tiie wbeeis to the rails, without incurring 
uiiy eon^ideralJle loss hy additional weight or fric* 
tion, wsk to gear the four wheels of Ibc engine car 
together, so us to have the advantage of the friction 
of all of tiiem upon the lails ; for, if the j^iston of 
the engine is connected by gearing only with the 
wIktIs of an axle, a resistance in the other 
wheels uf (lie engim*, and by the wole train, only 
equal to tlie friction of those two wheels, can be 
Overcome. By gearing the piston ot tlic engine 
with the four wheels, by means of an eiidless chain 
passing round the two axles upon two cog-wht!els, 
or by otherwise gearing the four wheels together 
or to the piston, the hold of the wheels on the rails 
is doubled. For the same purpose, nn additional 
set of wheels, making six in the whole, tor the 
engine car, is sometimes added; iiut such an addi> 
tion to the number of sets of wheels is evidently 
attended with disadvantage on the score of ex¬ 
pense, complication of structure, weight to be 
moved, and Irictioii of parts to be overcome. The 
advantage proposed by adding another set of wheels 
is, that a greater weight may be carried by the 
engine car, thus making a greater adhesion to the 
rails by the wheels geared together, without throw¬ 
ing so great a weight upon any of the wheels aa to 
injure the road. But resort is rarely had to this 
expedient. An improvement, having the same 
object, and attended by no loss from addition of 
weight or friction, is a contrivance for securing the 
adhesion of all the wheels to the rails; for it will 
be obvious that, if the two axles of the two sets of 
wheels are fastened to a strong unyielding car 
frame, the car will rest upon ttmee wheels, when¬ 
ever the surface of the road does not precisely cor¬ 
respond in relative altitude to the lower points in 
the runs of the wheels; that is, if the siu^rea of 
the rails are precisely in the same plane, and the 
bearing surfaces of tiie rims of the wheels are also 
precisely in the same plane, all the wheels will rest 
upon and take hold of the rails, whether the axles 
are fastened to an nnyielding frame or not. But 
no road or carriage can be so perfectly constrncted, 
that the snrfsces of the rails and bearings of the 
whe^ can always ^actly correspond. Mr. Knight, 
the ndef eng^eer of thc^Baltimore and Ohio rail¬ 
road, s^, in his report of October, 1831, that the 
wbolo wdght of a waggon, with an unyielding 


frame, will frequently be mpported on two only of 
the four wheels, thus making a load bear twiM aa 
much upon one part of the rail, as it would do if its 
weight were equally supported by the four wheels. 
To remedy this diflSculty, the whole weight carried 
upon the axles is supported by spring, or some 
interposed elastic power, that of the condensed 
steam being taken advantage of for the purpose in 
some cars, whereby each wheel is pressed uponfthe 
rail, through the relative snrfanes on which the 
wheels may bear, on different places in the road, 
may vary. Mr. Knight, in the same report, makes 
a suggestion worthy of consideration^’in the con¬ 
struction of waggons as well as engine cars. 11c 
proposes that in ^1 cases the weight should be sup¬ 
ported on springs, not only for the purpose of dis¬ 
tributing the ^weight equally, but also to prevent 
shocks and jars, whereby both the road and car¬ 
riages are injured. Another expedient to secure a 
sufficient adhesion of the wheels to the surfaces of 
the rails, is to use wheels for the engine cor that 
are not <;aiH:-hardened. 

The experiments stated by Mr. Tredgold and Mr. 
>\'uud bhnw a vrry great advantage in the use ot 
binje wheels. Mr. Wood states that the motive 
power required to overcome tlie same friction of 
nibbing parts *bf the car and engine, in case of 
.wheels four feet in diameter, is less by one fourth 
than in case of those three feet in diameter. But 
tliere is some limit to the extent of this advantage 
for an increase of the diameter of tlie wheel add 
to the weight, and the expense of construction, *■ 
that whitels of not more than four or five fci 
in diameter are ordinarily used, and a great pai 
of those in use are not above two and a half feet 
Some of the locomotives used on the Livcrpo<i 
and Manchester railroad have sets of wheels i. 
different sizes, the diameter of one being near!; 
double that of the other. The state of the nii 
will have some effect upon the adhesion of lb 
wheels, which ia least when the wheels are slightly 
wet. The experiments of Mr. Booth, on the Liver¬ 
pool and Manchester railroad, prove that in the 
most unfavorable 'state of the rails, tiie adhesion 
of wheels of malleable iron upon rails of tlie same 
material, is equal to one twentieth of the weight 
upon them. The locomotivea vary in weight, from 
three or four to ten or eleven tons. A locomotive 
with its apparatus and appendages, weighing four 
and a half tons, will adhere to the rails with suffi¬ 
cient force to draw thirty tons weight on a level 
road, at the rate of fifteen miles per hour, and 
seven tons up an ascent of one in ninety-six, or 
fifty-five feet in a mile; at a slower rate, it will 
draw a greater weight. The slower the rate of 
travelling is, the greater is the weight that may 
be supported by the same wheel, without injury 
to the road from shocks, though the weigiit must of 
course be limited by the size and strength of the 
rails, whether the rale of motion be quick or slow. 

COmtinued on pa^e 21A.J 
ENGBAVING BY VOLTAIC ACTION. 

BT DR. U. H. JACOBI, 

/n a Letter to Mr. Faraday. 

It is some time since, that during my electro-mag» 
netic labours a fortunate accident conducted me to 
the discovery that we might by voltaic action make 
copies in rdief of an engraved copper plate, and 
that a new inverted copy of those in relief might be 
obtained by the same process, so that tbe poww 
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wm obtadned of nwatiplying the copper copies to 
IDT extent. By this voltaic process, the most deli¬ 
cate and even microscopic lines are reprodaced, 
and the copies are so identical with the original 
that the moat rigorons examination cannot 6nd the 
least difference. I send you in the accompanying 
packet two specimens of such plates, which I hope 
yoia will accept with kindness. The one which I is 
in relief is the copy of an original engrawd with 
the graver; the second is the copy of that in relief, 
and consequentlv identical with the original. The 
third is the •riginai plate, but covered with reduced 
copper. I had the intention of making a second 
copy, but unfor^nately the plates adhere so strongly 
at times that it is impossible to separate them. ^ I 
cannot tell the cause of this iutimat^ union which 
occasionally occurs, but it appears to be the case 
only when the copper at tlie surface of which the 
reduction is effected is brilliant, and consequently is 
lamellar and porous. 1 may dispense with de¬ 
scribing more at large th(i apparatus that I make use 
of. It is simply a voltaic pair, where the engraved 
plate is used In the placx of the orditiary copper 
plate, being plunged in the solution of sulphate of 
copper. 1 have found it necessary that a galvano¬ 
meter with short wires should always make part of 
the circuit, so that one may judge of the force of 
the current and direct the action ; the latter being* 
effected by separating the electromotive plates more 
or less from each other, or modifying the length of 
the conjunctive wire, or finally, diminishing more 
or less the conducting power of the liquid on the 
zinc side : but fur the success of the operation it is 
of gre.at importance that tlie solution of copper 
^ould he always perfectly saturated. Tlie action 
should not be too rapid; from 50 to 60 grains of 
copper should be reduced on each square inch in 
24 hours. The accompanying plates have been 
foAned, one in two days, the other in one day only, 
and that is the reason why their state of aggregation 
is not so solid and compact as that of the small 
piece, No. 4, which has been reduced more slowly. 

It is to be understood that we may reduce the 
sulphate of copper by making the current of a sin¬ 
gle voltaic pair pass through die solution by copper 
connecting wires; as the anode is oxidized the 
cathode* becomes covered with reduced copper, 
and the supply of concentrated solution may then 
be dispensed with. According to theory one might 
expect that exactly the same quantity of copper, 
oxidized on one side would be reduced on the other, 
but I have always found a difference more or less 
great, so that the anode loses more than the cath¬ 
ode gains. The difference appears to be nearly 
constant, for it does not augment after a certain 
time, if the experiment be prolonged. A thoroughly 
concentrated solution of sulphate of copper is not 
decomposable by electrodes of the same metal, even 
on employing a battery of three or four pairs of 
plates, 'ilie needle is certainly strongly affected as 
soon as the circuit is completed, but the deviation 
visibly diminishes and very soon returns almost to 
zero. If the solution be diluted with water to 
which a,few drops of sulphuric acid have been 
added, the current becomes very strong and con¬ 
stant. the decomposition goes on very regularly, 
and the engraved cathode becomes covered with 
copper of a fine pink red color. If we replace the 
Motion of sulphate of copper by pure water aci- 

* The 4H0Da and oathodz siznify the two p<)lM of tee 
belUry, or the poalUve and asfaUve ends gf it.—Eu 


dnlated with sulphuric add; there is a strong de¬ 
composition of water even on employing a 'tingle 
voltaic couple, llie anode is oxidiz^, and hydro¬ 
gen is disengaged at the cathode. At the com. 
mencement redaction of copper does not take 
place; it begins as soon as the liqutd acquires a 
blue color, but its state of aggr^tion is always 
incoherent. I have continued thia experiment for 
three days, until tbe anode was nearly dissolved; 
the color of the liquid became continually deeper, 
bnt the disengagement of hydrogen, though it 
diminished in quantity, did not cease. 1 think we 
may conclude from this experiment that in secondary 
volt^c actions there is neither that simultaneity of 
effect, nor that necessi^ of entering into combi¬ 
nation or of being disengaged from it, ^which has 
place in primary electrolytic actions. ' 

Oaring my experiments many anomalies re¬ 
specting ^ese secondary actions have presented 
themselves, which it,wou)d be too embarrassing to 
describe here: in fact there is here a void which 
it will be diflicult to fill, because molecular forces, 
which as yet we know nothing of, apjiear to pUj a 
most important part. 

With respect to the technical importance of these 
voltaic copies, I would observe that we may use the 
engraved cathode, not only of metals more negative 
than copper, but also of positive metals and their 
alloys, (excepting brass,) notwithstanding that these 
metals, &c. decompose the salts of copper with too 
much energy when alone. Thus one may make, 
for example, stereotypes in copper which may be 
multiplied as much as we please. I shall shortly 
have the honor to send you a bas-relief in copper, 
of which the original is formed of a plastic sub¬ 
stance, which adapts itself to all the wants and 
caprices of art. By this process nil those delicate 
touches are preserved which make the principal 
beauty of such a work, and which are uaui^ 
sacrificed in tbe process of casting, a process which 
is not capable of reproducing them in all their 
purity. Artists should be very grateful to galvanism 
for having opened this new road to them. 

- » ___ 

MISCELLANIES. 

Water rendered Colder than Ice. —Put a lump 
of ice into an equal quantity (by weight) of water 
heated to 170 degrees; the result will be that the 
fluid will be no hotter then water just beginning 
to freeze, but if a little sea salt be added it will 
become colder than tbe ice was at first. 

Thunder 8torma.—\n Philipsthai, a village in 
Eastern Prussia, an attempt has been made to 
convert this terrible phenomenon to the use of 
society, by causing an immense stone to be shi¬ 
vered to pieces by tbe lightning. A bar of iron 
being fixed to it, in the form of a conductor, the 
experiment was attended with the most complete 
success, for daring the very first thunder storm, 
the lightning burst the stone without displacing it. 

New Blue Color from the Com Cockle Flower,— 
Rck the dark blue leaves from the centre of 
the flower on the ume day they are gathered, 
or aa soon as possible. A sufficient quantity of 
these middle leaves being procured, press out what 
juice you can from toem, and add to it a little 
alum, and yon will have a lasting transparent 
color, scarcely inferior to nitnmtarine. 

The best time for gatoering these flowers is in 
June or July though some few may be found in 
May, but whenever they are gathered observe to 
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|d^ out the middle deep blue dower letTes, ud 
expreu the joioe ei eoon w possible afterwerds or 
the color will lose its perfection, lliia dower, 
which is the Cntaurta C^anut xit Linnieas, is tlso 
Corn Blue Bottle, end may be found in most 
com fields. * 

“ Th« blue Cjrsaoi we wilt net forget, 

' *TUUii pride of the barvemteoroiML'* 

7b obtain Pofnssti(ni.<~A thin piece of hydrate 
of potassa is placed between two discs of platina, 
connected witii the extremities of a voltaic apparatus 
of 200 doable plates; it will soon undergo fusion, 
oxygen will separate at the positive surface, and 
aioi^l globules will appear at the negative suifice, 
which consist of potassium. 1 discovered this metal 
In the beginning of October, 1807.— sin h. davy. 

One hundred two>incb platea of a Cmikshank's 
battery decomposea the potassa very well. If the 
battery be too active the liberated potaaiium is apt 
to take fire. ^ 

JBcikoer.—The following are among the most 
remarkable. At Rosneath, near Gla^ow, there 
Is an echo that repeats a tune played with a tram« 
pet three timei completely and distiocUy. Near 
Rome there was one that repeated what a person 
said five times. At Brussels there is an echo that 
answered fifteen times. At Thombury CuUe, 
Gloucestershire, au echo repeats ten or eleven 
times very distinctly. Between Coblen\i and 
Bingen an echo is celebrated as different from 
moat others. In common echoes the repetition 
is not heard till some time after hearing the words 
spoken or notes sung. Jo this the person who 
speaks or sings is scarcely heard, but the repeti¬ 
tion is perceived very clearly, and in surprising 
varieties, the echo in some cases appears to be 
approaching—in others receding; sometimes it is 
heard distinctly—at others scarcely at all; one 
person heara only one voice, while another hears 
several; and to mention but one more instance, 
in Italy, near Milan, the sound of a pistol is re¬ 
turned fifty* six times. 

Ctmonifar Derbythiro Spar and othar Siontt.^ 

A cement for this purpose may be made with about 
seven or eight parts of reaio and one of beei'-wax, 
melted together with a small quantity of plaster of 
Paris, If it is wished to make the cement fill up 
the place of any small chips that may have been lost, 
the quantity of plaster must be increased a little. 
When the ingredients are well mixed, and the whole 
is nearly cold, the mass should be well kneaded 
together. The pieces of spar that are to be joined, 
must be bested until they will melt the cement, and 
then pressed together, someof thecementbeingprevi- 
ously Interposed. Melted sulphur applied to frag¬ 
ments of stones previously heated (by placing them 
before a fire) to at least the melting point of sulphur, 
and then joined with the lulphur between, mskea a 
pretty finn and duraUe joining, little deficien¬ 
cies in the stone, as chips out of comers, &c. may 
be also filled up with’mdted sulphur, in which some 
of the powder of the stone has been melted. 

Paper.—The art of psper from rags is 

ssid^ to have been the invention of a Swiss at 
Baril in 1417, but Mr. Warton, in hia History of 
English Poetry, traces it to a much earlier source. 

I believe the lltb century, aud there are ipecimens 
among the Tower Records, which corroborste 
hla opinion. We'certainlv have grants, ooavey- 
•acea, and other deeds Cod evident in Engl^, 


or at least have bad, (and espeeiaUy among tiia 
very andeot collections of Bicherd Gasooyne, Eiq. 
that able antiquary who died about the time at the 
Restoration,) written upon ptper that was as old > 
as the Conquest, and it Is not improbable but those 
quatemi<ms of leaves stitched togetiier whereof 
King Alfred so long before made his little fioiMf 
bookt were also of paper, rather than parchment 
or vellum. John Tate, who is presum^ to have 
fiourished about 1496, is said to have first made 
paper in England, or was at the expense of intro¬ 
ducing the manufacture, for evidence u produced 
that the English edition of Bartholemraa, printed 
by Wynkin de Worde was the first hook, for any 
t^g we yet know to the contrary, that was printed 
upon paper made in this nation. John Spilman 
had a patent for making paper from Elizabeth.— 
Fotbrooko'i Records q/* Qloueotterohiro. 

Hopt. —Dr. A. W. Ives, of New York, has 
made many experiments on the hop, which prove 
that its characteriitie propeHiea reside in a snb- 
atanee forming not more than one.aixth part weight 
of the hop, and easily separable from it. It was 
observed, that on removing some hops from a bag 
in which they had been preserved for three years, 
an impalpableepowder, (yellow,) was left behind, 
which whm lifU^, appeared quite pure—this has 
been called Inpulin: it Is peculiar to the female 
plant, and is probably secreted by the nectaria. 
Hops, from which all the lupulin has been ex¬ 
tract^, when acted upon by water, alcohol, &c., 
gave a portion of extract which, however, pos¬ 
sessed none of the characteristic properties of the 
hops. Dr. Ives next endeavoured to ascertain 
the qosntity of lupulin afforded by a given weight 
of bops. Six lbs. of bops, from the centre of a 
pocket, were put into a light bag, and by thrashing, 
rubbing and sifting, 14 oz. were separa^. 2 bar¬ 
rels of beer were then made, in which 9oz. ^ 
Inpulin were substituted for Slbs. of hops, and the 
result confirmed every expectation. 

Fungin is a vegetable substance, extracted from 
mnshrooms, of a fleshy appearance, perfectly taste¬ 
less, snd of a highly nutritious quality. It Is 
obtained by macerating the pulp of mushrooms in 
hot wster, holding a little potass in solntion— 
what remaina undiasolved is fungin. 

7b makt Patent Cement —A mixture of lime, ‘ 
clay, oxide of iron, aeparately calcined and reduced 
to fine powder, are to be intimately mixed. It must 
be kept in close vessels and mixed with the 
requiaite quantity of water when used. This 
cement is useful for ooating the joiningsof the wood . 
of which the pneumatic trough Is composed, in 
order to render it water tight; ind for other pur¬ 
poses o( a like nature. 

QUERIES. 

tbsrs a |•em•trlealrul•forebtellllllgaD•qnUatsral 
Mtfigls cqu*l ^ touan, and ia what anihoi f—Ai- 

t w end on page K9, 

lSl««How 1> Ivory to be etslned of various colon, aud also 
bow blMchod wbea yoliow by dmot—Jntweredonpa^ 

SOS. 

lSS_If a froita egf be pnmd loagttudloally betwem the 
palais of tbo htads it will aot brtak, whila aa addlod egg 
breakso^y* Why is this?—.dfifteer^ onyugeMa. 

ISS—How Is white marble best cleaned aad whlMaedf— 
Anneered on page iii. 

114 —Whst is tbe conitnicUoD of tbs occsotilo aMsk^i* 
Jnneered on page 4lt 
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GLASS BLOWING. 

Stvdrnts, eapedally those who desire to exercise 
themselves in chemical manipulation, must feel the 
want of a simple and economical process, by means 
of which they could give to glass tubes, of which 
they make great use, the various forms that are 
necessary for particular operations. How much 
reason have they to complain of the high price of 
the instruments of which they make continual use ? 
The studies of a great number are shackled from 
want of opportunity to exercise themselves in ma¬ 
nipulation : and many, not daring to be at the ex- 
jwmse of a machine of which they donbt their ability 
to make an advantageous use, figure to themselves 
the employment of the glass blower’s apparatus as 
beset with difficulties, and so rest without having 
even an idea of the numberless instruments which 
can be made by its means. 

Many persons would very willingly occupy their 
leisure time in practising the charming art of work¬ 
ing glass and enamels with the blow-pipe; but the 
anticipated expense of the apparatus, and the diffi¬ 
culties which they imagine they foresee in the exe¬ 
cution of work of this kind, always repds them. 


This treatise is destined to teach them the sim¬ 
plest, the most expeditious, the least expensive, and 
the most effectual methculs of constructing for 
themselves the various' instmments which they re¬ 
quire in the prosecution of their studies. 

The word glass-blower, generally speakbig, 
nihea a workman who ocenpies himself in making 
of glass and enamel, the instruments, vesaels, and 
ornaments, which are fabricated on a larger scale 
in the glass-houses : but the domain of ti)e sciences 
having laid the art of glass blowing under contri¬ 
bution, the artists of the lamp have divided the 
labour thereof. Some apply themselVes particularly 
to the construction of philosophical instruments; 
others occupy themselves with little ornamental 
flowers, &c.: and, among the latter, some manu¬ 
facture nothing but pearls, and others only artifi¬ 
cial eyes. Finally, a few artists confine themselves 
to drawing and painting on enamel, which substance 
is previously applied to metallic surfaces by means 
of the fire of a muffle. 

On seeing, for the first time, a ^ass blower at wwk, 
we are astonished at the muHitode and the variety 
of the modifieations to evhich he can make the glass 
submit. Hie small number and the simplici^ o< 
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the Inetramentg he emploje, ie also sarpriaiDg. Hie 
blow-pipe, or in its pl^t the glees blower’s bellows 
•nd a amp, are indeed all that are indispensable. 

The Glats Blower^* 7irj/e.—Artists gire this name 
to an apparatus which consists of the following 
article: — 1. rA tablt, below which is disposed 
a double belloust, capable of being put in motion 
bjr means of a pedal. This bdlows furnishes a 
continued current of air. which can be directed at 
pleasure bj* making it pass through a tube termi¬ 
nating above the table in a sharp beak. The bel¬ 
lows with which the glass blower’s tables are com- 
monljr furnished have very great defects. The ir¬ 
regular form which is given to the panels dimi¬ 
nishes the capacity of the inatmments, withoht 
augmenting their advantages. If we reflect an in¬ 
stant on Uic ^gle, more or less open, which these 
panels form when in motion, we instantly perceive 
that the weight with which the upper auface of a 
bellows is charged, and which always affords a ver¬ 
tical pressure, acts very nnequaU/on the arm of a 
lever which is continually changing its position. 
This faulty disposition of the parts of the mauhiiie 
has the effect of varying every instant the intensity 
of the current of sir directed upon the flame. All 
these inconveniences would Reappear, were the 
upper paimel, like that in the middle, disposed in 
such a manner as to be alwsys horizontal. It 
ought to be elevated and depressed, in ir4i whole 
extent, in the same manner; so that, when charged 
with a weight, the pressnre should be constantly tbe 
same, and the current of air uniform. 

2. A lamp, of copper or tin plate.—The con¬ 
struction of this article has varied according to the 
taste of those who have made use of it. Nothing 
is better than a lamp with a common cotton wick, 
the wick itself being about half-an-inch in diameter. 

Fig. 1 represents the blow-pipe wi^ double bel¬ 
lows. A is the jet, which consists of a finely per¬ 
forated tube, oecasionally made moveable around a 
joint at A. B is the lamp flame, driven to a fine 
point by the draught of mr, in which point the glass 
to be bmt or blown is held. C is a tube connect¬ 
ing the jet with the bellows D below, whieh ore 
worked by the treadle E, tbe bellows being loaded 
with a weight to force the upper board down, and 
thereby expel the air. The workman sits at the 
end of the table and works the treadle by his foot. i 
The above is the usual construction of the table as I 
used in England. The French, however, use a dif¬ 
ferent apparatus, which is cheap, simple, effective, 
and occupies much less room, it is represented in 
Fig. 2. I is the jet made of a pipe of brass, con¬ 
nected with a tube which passes under the table to 
a bladder H; joined to this at any convenient part 
is a third tula F, opened at the upper end, and 
furnished at the lower end with a valve which opens 
downward. Upon blowing into the tube F, the 
bladder is filled with air, which cannot retnm through 
tile tube F on account of the valve at G. It can 
therefore only escape through tbe jet, when it would 
be thrown upon the fiame of a candle or lamp, and 
answer its intended purpose. 

The workman, seated before the table where he 
bss fixed his igstrument, blows from time to time, 
to feed tile csservoir or bladder, which being pressed 
by a Byi|bffl.bf strings stretched by a weight, prodc- 
oes an fiSform current of air. The force of the cur¬ 
rent otjiSa can be modified at pleasure, by squeexing 
the rM^oIr more or less bet^veen the knees. 

CW, ^Tallow, b(e .—Among the substances which 
kan' keen employed to feed the fire of the glass 


blower’s lamp, those to which tbe preference Is to 
be given are wax, olive oil, rape oil, poppy oil, end 
tallow. 

Purified rape oil is that of which the use is most 
general. Next to olive oil and wax, it affords the 
greatest beat, and the least smoke. But^'in a word, 
as in the working of glass, the operator has more 
need of a bright fiame without smoke, than of a 
high temperature, any combustible may be em¬ 
ployed Which is capable of furnishing a flame 
possessing these qualities. 

The Plame.-^\i is only by long habi^de, and a 
species of routine, that workmen come to know, 
not only the kind of flame which is most proper for 
each object they wish to make, but tbe exact point 
of the jet where they ought to expose their glass. 
By analysing the flame, upon (he knowledge of 
which depeudt< the success of tlie work, we can 
immediately obtain results, which, without that, 
could only be the fruit of long experience. 

Flame is a gaseous matter, of wliich a portion is 
heated to the point of becoming luminous; its form 
depends upon tlie uindc of its disengagement, and 
upon th^ force and direction of the current of air 
which either supports its combustion or acts upon 
it mechanically. ^ 

Tbe flame of a candle, burning freely in still air, 
presents in general the form of a pyramid. It 
consists of four distinct parts: the immediate pro¬ 
ducts of the decomposition of tlic combustible by 
the heat which is produced, occupy the centre, 
where they exist in state of an obscure gaseous 
matter, circumscribed by a brilliant and very lumi¬ 
nous env('Io|)e; the latter is nothing but the ob¬ 
scure matter itself, in the circumstances where, on 
coming into contact with the atmosphere, it com- 
bines with tbe oxygen which exists therein, and 
forms what is }>roperly trailed flame. 

The blucish light which characterises the inferior 
part of the flame, is produced by a current of cold 
air, which, passing from below vpwardu, hinders 
the combustion fmin taking place at the bottom of 
the flame, at the same temperature that exists in 
tbe ports of the flume not immediately subject to 
this influence. 

Finally, on observing attentively, we perceive a 
fourth part, which is but slightly luminous, and 
exists as an'envelope of all the otlicr parts of the 
flame. The greatest thickness of this envelope 
corresponds with the summit of the flame. Prom 
this point it gradually, becomes thinner, till it ar¬ 
rives at the lowest part of the blueisli light, where 
it altogether disappears. It is in this hist-described 
portion of the flame that tbe combustion of tlie 
gas is finished, and there it is that we find the seat 
of the most intense beat which the flame of tlte 
candle affords. If we compare the temperature of 
the different parts of the flame, we find that the 
iruutimnm of heat forms a ring which is the limit of 
the snperior extreiSity of the blueish light. 

When tbe flame is acted upon by the blow-pipe, 
it is subject to two principal modifications:— 

1- If, by means ^ a blow-pipe with a very fine 
orifice yon direct a current of air through the mid¬ 
dle of the flame, you project a portion of the flame 
in the direction of the blut. Ihe jet thus formed 
appears like a tongue of fire, blueish, cylindrical, 
straight, and very long; tbe current of air occupies 
its interior. This flame is enveloped on all sides by 
an almost Invisible light, which, extending beyond 
the blue fiame, fonns a jet very little luminous, but 
possessing an extremely high temperature. It ig 
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H the point which corresponde with &e eztremitj 
of the blue flame, that the maximum of heat is found. 
7%e extreme point of the jet possesses a less degree 
f of heat. This flame is adapted for mineralo^eal 
i assays, fat soldering, for working enamels, and in 
general for all small objects. 

2. When the orifice of the' blow.pipe ia some* 
fthat large, or when (the orifice being capillaiy), 
the current of air ia very strong, or the beak ia 
somewhat removed from the flame, the jet of fire 
instead of being prolonged into a pointed tongue, 
is blown*into a brush. It makes then a roaring 
noise, and spreads into an irregular figure, wherein 
the different parts of the flame are confounded be¬ 
yond the possibility of disertminadon. This flame 
is very pro])er for the working of^lass, and parti¬ 
cularly of glass tubes; it ought to be clear and very 
brilliant, and above all should not deposit soot upon 
cold bodies suddenly plunged into it. The maxi¬ 
mum of teinpcrature in this flame is not well marked; 
we can say, however, that in general it will be found 
At about two-thirds of the whole length of the jet. 
As this roaring flame contains a large quantity of 
carburetted hydrogen, and even of vapcflir of oil, 
escaped from combustion, it possesses a disoxidising 
or r^uciiig properly in a very high degree. 

The lamp should be firmly seated upon a steady 
and )KTfcctly horizontal table, and should be kept 
contiiiuaily full of oil. 

When you set to work, the first thing you have 
to do is to examine the orifice of the beak. If it 
is (doM'd, or altered in form, by adhering soot, you 
must ciirefiilly clean it, and open the canal by means 
of !i needle or flue wire. In the next place you 
tVeslieo the wick by cutting it squarely, and carry¬ 
ing off with the scissars tim parts which are carbon- 
iscil. You tlicii divide it into two principal bundles, 
n hich you separate sufficiently to permit a current 
of air, directed between the two, to touch their sur¬ 
faces lightly, without being interrupted in its pro¬ 
gress. By pusliiug the bundles more or less close to 
one .'mother, and by snufliitig them, you arrive at 
liuigtli at obtaining a convenieat jet. It is a good 
plan to allow, between the two principal bundles and 
at their inferior part, a little portion of the wick to 
remain : you bond this down iu the direction of the 
ji;t, and make it lie immediately beneatli the current 
of air. 

To obtain a good fire, it is necessary to place the 
lamp in such a position that the orifice of the blow¬ 
pipe shall just touch tlie exterior part of the flame. 
The beak must not enter the flame, as it can then 
tiirow into the jet only an inconsiderable portion of 
the ignited matter. On the one hand, if the lamp 
be too far away from the blow-pipe, the flame be¬ 
comes trembling, appears blueish, and possesses a 
very low degree of heat. 

For mineralogical experiments, and for operations 
connected with watch-making and jewellery, the 
current of air should project the flame horizontally. 
For glass blowing, the flame should be projected at 
an angle of twenty or twenty-five degrees. 

The current of air ought to be constant, uniform, 
and sufficiently powerful to carry the flame in its 
direction. When it is not strong enough to produce 
this effect, it is necessary to add weights to the 
bellows'or the bladder, according os the glass blow¬ 
ers table, or the French jet, is employed. The point 
to which you should apply, in the use of these m- 
Btruments, is to enable yourself to prodnee a current 
of air so uniform in its course that the projected 
flame be wi’hotat ibe least variation. * 


Finally, when yira leave off working ra should 
extinguish the fla^, by cutting off the inflamed por^ 
tioD ^ the wick with the sdnan. lUa hai tlto 
doable advantage (ff avoiding the production of a masa 
of smoke and of leaving the lamp in a fit state for 
another operation. , 

^Continued on page 24.%,) 


BLEACHING AND DYEING IVORY. 

Ivory ia very apt 'to take a ydlow-brown tint by 
exposure to air. It may be whiteued or bleached, 
by nibbing it first with pounded pumice-stone and 
tfater, then placing it moist under a glass shade 
luted to the sole at the bottom, and exposing it to 
sunshine. The sunbeams without shade would 
be apt to occasion fissures in the ivory. The mtdst 
nibbing and exposure may be repeated several 
times. 

Ivory may he dyed by uring tiie following 
prescriptions:— 

1. Stack Dye. —If the ivory be I^ld for eevered 
hours in a dilute solution of neutral nitrate of pure 
silver, with access of light, it will assume a black 
color, having a slightly green cast. A still finer 
black may be obtained by boiling the ivory for some 
time in a strained decoction of logwood, and then 
8tee|ting it in a solution of red sulphate or red 
acetate of iron. 

2. Blue Dye.—When ivory is kept immersed for 
a longer or shorter time in a dilute solution of sul¬ 
phate of indigo (portly saturated with potash), it 
assumes a blue tint of greater or less intensity. 

fl. Green Dye. —This is given by dipping blued 
ivory for a little while in solution of nitromuriate 
of tin, and then in a hot decoction of fustic. 

4. Yellow Dye is given by impregnating the 
ivory first with tlie above tin mordant, and then 
digesting it with heat in a strained decoction of 
fustic. The color passes into orange, if some brasil 
wood has been mixed with the fustic. A very fine 
unchangeable yellow may be communicated to Ivory 
by loping it 18 or 24 hours in a strong solution 
of the neutral chromate of potash, and t^n plung-* 
ing it for some time in a boiling hot solution of ace¬ 
tate uf lead. 

5. Red Dye may be given by imbuing the ivoiy 
first with the tin mord>ml, then plunging it in a 
bath of brazil wood, cochineal, or a mixture of the 
two. Lac-dye may be used with still more advan¬ 
tage to produce a scarlet tint. If the scarlet ivory 
be plunged for a little in a solution of potash, it will 
become cherry red. 

6. Violet Dye is given in the logwood bath, to ivory 
previously mordanted for a short time with solution 
of tin. When the bath becomes exhausted, it im¬ 
parts a lilac hue. Violet ivory is changed to puqile- 
red by steeping it a little while in water containing a 
few drops of nitro-mnriatic acid. 

With regard to dyeing ivory, it may in general be 
observed, that the colors penetrate better before tlie 
surface U polished than afterwards. Should any 
dark spots appear, they may be cleared up by rub¬ 
bing them wi^ chalk ; after which the ivory should 
be dyed once more to produce perfect uniformity of 
shade. On taking it out of the boiling hot dye 
bath, it ought to be immediately plunged into cold 
water, to prevent the ^chance of fissures being 
caused by heat. * 
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THE DOCTRINE OF CATALYSIS. 

Or the varioQfl hfpotiit$e9 that have been /rom 
time to time advancedf with a Tiew to acconnt for 
aome of the secret operations of nature, none 
afford a widen> field for speculation and research 
than an investigation of the doctrine of catalysis. 
'Without advocating the real existence of such an 
agent, which can be only recognised by its effects, 1 
■hall proceed to illustrate the arguments of those 
chemist who are inclined to adopt this theory. 
When a jet of hydrogen gas is directed ag^st a 
piece of spongy platinum, (which is the principle of 
Dobereiner’s lamp,) die metal soon becomes ignited, 
and thus inflames the gas; the result of this is the 
formation of water, derived from a combination of 
the oxygen o^ the atmosphere with hydrogen. So 
far the result is perfectly conformable with the es> 
tablislied principles of chemistry—but when the pla« 
tinum is examined it is found unaltered—no oxida. 
tion has occurred, nor has it losf weight; and the 
same experiment may be performed over and over 
again. In auch a case, (say thc)‘ who pluco confi¬ 
dence in this doctrine), the metal causes chemical 
combination between the gases, by the action of con¬ 
tact, or catalysis. This, however, is, without doubt 
an inferior explanation to that offered by Mr. Fara¬ 
day, who accounts for it by referring the action to an 
adhesive attraction of the two gases for the Mme 
metal, upon the surface of which they enter into 
direct contact, aud by which tlicy are enabled to 
combine. The catal^c influence appears to be 
developed rather in processes of decomjiosition than 
combination, and bodies in which it exists exert their 
power In effecting changes, without entering into 
combination with either the compound body, or its 
constituents, when decomposed. An excellent illus¬ 
tration of this is afforded in the process of fermen¬ 
tation: it is well known that when sugar, water, 
and yeast, are exposed for a few hours to a tempera¬ 
ture of about 70° Fah., carbonic acid gas is evolved, 
and alcohol formed; yet the yeast remmns undi- 
minished in quantity, nor can chemical analysis de¬ 
tect in it the least change; it has caused the princi¬ 
ples with which it was in contact to assume new 
forms, but itself remains the same. The pressure of 
atmosplieric air is not at all essential to these changes, 
therefore its agency cannot be regarded in explaining 
the phenomena: the constitution of the ferment it¬ 
self is imperfectly understood, but it is supposed 
that it owes its power to a minute proportion of glu¬ 
ten. This substance, to which is attributed a cata¬ 
lytic influence, has an elastic texture, and a grey 
c^r: it exists to the extent of 20 per cent, in good 
wheat flour, and is found to contain nitrogen, hence 
it is somewhat allied to an animal production. As 
a proof that the presence of some principle analogous 
to yeast is necessary for fermentation, it may be 
mentioned, that a solution of sugar, placed in the 
most favorable sitnations, can never be made to 
acquire a vinous taste without its addition. At 
one time, must, (the juice of the grape,) was thought 
to militate agrinst this view, as it ferments sponta¬ 
neously, but a substance allied to gluten has been 
detected in it, and is supposed to exist in the juices 
oftdl fruits. 

%^^er illustration of this doctrine is seen in the 
coi^lsl^on of starch into gum and sugar, under the 
ipflli^ce of diattaae. When starch is subjected to 
a ^wt of 280°, it gradually assumes the properties 
a gum, and becomes mucilaginous: it then forms 
Brili^ gum, much used by calico printers for thick¬ 


ening their mordants. When thus altered, it is call¬ 
ed by chemists dextrine, from the effects of its solu¬ 
tion on polarized light. Erom starch has been sepa¬ 
rated a viscid ductite substance, called diaetaee s in 
its phyrical characters it is analogous to gluten, and 
like the latter, is supposed to possess catalytic in¬ 
fluences, for it converts starch ^m a gelatinous into 
a mucilaginous substance, (dextrine,) and at a still 
higher temperature into sugar, lliia remarkable 
substance exists in germinating barley, and, perhaps 
contributes to ren&r it saccharine, a preliminary 
step to fermentation. If starch be boiled < *.n diluted 
sulphuric acid for some time, the same effect b pro¬ 
duced as that attributed to diastase. No apology 1 
conceive is required if one more example of ^e effect 
of this mysterious agent be adduced: it is a well 
known fact, thal hydrocyanic, or prussic add, is 
found in (be bitter almond after it Iw been distilled 

a gentle beat; this violent poison docs not, how¬ 
ever, exist in it originally, but is the result of a 
decomposition of its elementary principles, and their 
assumption of new forms : the peculiar flavor of the 
almonddepcnda on a neutral prineipcl, called omyg- 
dalin ; when this is distilled by itself no decompo¬ 
sition takes place, but if a small quantity of another 
neutral substance, called etnuMne, be present, a 
catalysis occurs, and the amygdalin is resolved into 
a variety of substances, the atomic weight of which 
combing is found to be equal to that of the amyg¬ 
dalin. One of the substances thus produced is 
hydrocyanic add: in this instance we see that tlie 
emulsine plays a part similar to that of gluten aud 
diastase. 

Before quitting the consideration of this doctrine, 
let us consider the position in which it deserves to 
be placed, it must be obvious to its warmest advo¬ 
cates that it is open to many and serious objections, 
as all theories necessarily must be which are insufli- 
dent to account for the phenomena connected with ' 
them; still there is much in the subject of catalysis 
which requires long and patient investigation, imd 
those disused to cavil should remember that it U 
much easier to upset an unsatisfactory theory than 
to substitute a befter in its place. Notwithstanding 
this opinion let me not be imagined to argue in its 
favor, for after reviewing the different illustratious 
above given I am driven to the conclusion that we 
must reedve its supposed effects with jealousy and 
caution, and regard them as a pleasing fiction rather 
than as a satisfactory explMatioii. It cannot 
have escaped observation tliat this action is rarely or 
never developed without the presence of caloric; 
not to mention the effects of the spongy platinum, 
which are explained in a much more philosophical 
way than referring to catalysis. These are three ex¬ 
amples in all whi^ heat plays a prominent part: in 
fermentation, for instance, the temperature is much 
raised, and until this occurs no sensible evolution of 
carbonic add gas takes place. The intimate con¬ 
nection between the production of this gas, and an 
increase of temperature, lias been previously nuticed 
in this work, ({>age 75.) May not this natural gene¬ 
ration of heat produce those effects, which arc as¬ 
cribed to the action of contact ? And, if this be 
admitted, a like conclusion may be drawn for the 
other cases, which are to a certain extent nothing 
but varieties of fermentation. Again, the agent 
diastase is inert, until the temperature is raised to 
280°, or the st^h be boiled in sulphuric add, in 
both which processes it need not be said caloric is 
developed; nor has the emulsine, though present, 
any decomposing influence over the amygdoliu, until 
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Is distilled at a gt^U htat. These and many 
'more objections might be urged did space allow: 
enough has been said to dir^ inquiry into the 
proper channel, and if this paper be instramcntsl In 
inducing anr of the .readers of this Magazine to tom 
their attention to the doctrine of catalysis its end is 
attained. 

-W. PBISTON. 

STONES USED IN THE ARTS. 

BY R. SNIGHT, ESft. F.O.B. 

Tiik stonM used in the arts may be divided into two 
classes, those used as materials, such as marbles, 
porphory, &c., and Utose used as tools, or for grind¬ 
ing, pulverising, and polishing, or sharpening edged 
tools, and other articles. The lattef class is proper¬ 
ly divided into those of a sand-stc-ne nature, and those 
similar to slate. The following is a synopsis of Che 
cliicf kinds. 

SANDSTONES. 

Urit or fi/truUlont—Of this variety the universally 
known and justly celebrated Newcastle griiidstoncv 
are formed. It abounds in the coal district^of Nor¬ 
thumberland, Durham, Yorsbire, and Derbyshire; 
and is selected of different drgretis of density and 
coarseness, best suited to the various manufactures 
of Sheffield and Birmingham, for grinding and giving 
a smooth and polished surfftcc to their different 
wares. A similar description of stone, of great ex¬ 
cellence, and which is of a lighter color, much finer, 
and of a very sharp nature, and at the same time not 
too hard, is oonffned to n very small spot, of limited 
extent and thickucss, in the immediate vicinky of 
Bilstun, in Stuffbrdsliire, where it lies above the (^, 
and is now quarried entirely for Uie purjiose of 
griiidsloncs. 

A hard close variety, known by the name of car¬ 
penter’s rub-stone, is used os a portable stone for 
sharpening tools by rnbbing them on the flat stone 
instead of grinding. It is also much employed for 
the purpose of giving a smooth and uniform surface 
to copper-plates for the engraver. 

Tliere is a much softer variety of sandstone, usu¬ 
ally cut into a sc^unre form, from eight to twelve 
inches long, used dry by shoe-makers, cork-cutters, 
and otliers, for giving a sort of coarse edge to their 
bladed knives, and instruments of a similar descrip¬ 
tion. A variety called Yorkshire Grit, not at all ap¬ 
plied as a wheUstouc, is in con8i<lerBble use as a 
polisher of marble, and of copper-plates. 

HONK SLATES. 

Norway /tey-sfoHc.—Tliis is tlie coarsest variety 
of the hone slates. It is im]>orted in very conside¬ 
rable quantities from Norway, in the form of square 
prisma, ft'om nine to twelve inches long, and one 
to two inches diameter, gives a finer edge than the 
sand stones, and is in very general use. 

Charlfy Foreiit-stane is one of the best substitutes 
for the I'urkey oil-stone, and much in request by 
joiners and others, fur giving a fine edge, It has 
hitlierto been found only on Chamwood Forest, near 
Mount Sorrel, in Leicestershire. 

Ary^tone, Seotch-itotUy or Snakf-ttone, is most 
in request os a polisliing stone for marble and 
copper-plate ; but the harder varieties have of late 
been employed ns whet-stones. 

ItIwaU, or WfUh Oil-»tont, is generally harder, 
but in other respects differs but little as whet-stone 
from tlie Cli»rley Forest; but in consequence of its 
•>«ing more expensive, is iu less general'use. It is 


obtained from the vkin^ of Uyn IdwaD, In 
Snowdon district of North Wiles. 

Dewmihire OU^tton* is an excellent nriety for 
sharpening all kinds of tiiin-edged broad instru¬ 
ments, as pUne-irons, chisels, &e., sod deserves to 
be better known, ^s stone was 4rat bro<^ht 
into notice by Mr. John Taylor, who met with it in 
the neighbourhood of Tavistock, and sent a small 
parcel to London for distribution; but for want of 
a constant and regular snpply, it is entirely out of 
use here. 

Cutler'i Grten-hone is of so hard and close a 
nature, that it is only applicable to the purpoiea of 
cutlers and instrument-makers, for giving the last 
ed^ to the lancet, and other delicate snrgical in¬ 
struments. It has hitherto been only found in the 
Snowdon Mountains of North Wales. * 

Germofi Aozor-Ame.—This is universally known 
throughout Europe, and generally esteemed as the 
best wbet'Stoue for all kinds of tlie finer descriptiem 
of cutlery. It is Attained from the slate mountains 
in the neighbourhood of Ratisbon, where it occurs 
in the form of a yellow vrin running virtually into 
the blue slate, sometimes not more than an inch hi 
thickness, and varying to twelve and sometimes 
eighteen inches, from whence it is quarried, and 
then sawed into thin slabs, which arc usually 
cemented into a similar slab of the slate, to serve 
as a sTipport, and in that state sold for use. Hut 
whirl: is obtained from the lowest part of the veia 
is esteemed (be best, and termed old rock. 

A dark slate of very uniform character; in ap¬ 
pearance not at all l^inatcd; is in considerable 
use among jewellers, clock-makers, and other work¬ 
ers in silver and metal, for polishing off their work, 
and for whose greater convenience it is cut into 
lengths of about six inches, and from a quarter of an 
inch to an indi or more wide, and jiacked up in small 
bundles from six to sixteen in each, and secured by 
means of withes of osier, and in that state imported 
for use, and called blue polisliing stones. 

Grey Poluhing-ftoM is of very similar properties, 
but of a somewhat coarser texture and paler colors. 
Its uses are the same, and they are manufactured near 
Ratisbon. 

A soft variety of hone-slato Is confined to curriers, 
and by them employed to give a fine smooth edge 
to their broad and straight-edged knives for dresring 
leather. They are always cut of a circular form, and 
are called Welsh clearing stones. 

Turkey Oif-sfone—^Tbis stone can hardly be con¬ 
sidered a hone-slate, having nothing of a lamellar or 
schistose appearance. As a whet-stone, it surpasses, 
every other kuown substance, and possesses, in an 
eminent degree, the property of abr^ing the lurdest 
steel, and is the some time of so compact and' 
close a nature, os to resist the pressure necessary 
for sharpening a graver, or other small instrumeuts 
of that description. Little more is known of its 
natural history than that it is foond in the interior 
of Asia Minor, and brought down to Smyrna for sale. 

K1I.L-BTONSS. 

The French Burr Mill-eione, so justly esteemed 
as the best material for forming mill-stones for grind¬ 
ing bread-corn, having the property of separating a 
larger proportion of fionr from the bran than can be 
effected by stones formed from any other material. 

Conutty Milt-etone very much resembles the French 
in appearance. A quarry ofr this was opened near 
Conway, about twenty gears since, which at first sp- 
peared very promiring; bat it was soon discovetM 
that it was the upper stratum only that poiassed 
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poraiu property so ossentia], the lower stistum 
twhig* ftwind too close snd compect to answer thr 
pnn^. 

(Uloffne Miii-*ione.~Tlm substance is an exceed- 
iogtj tenacious porous lava. Mill-stones are made 
of this material in great quantity near Cobgne, and 
transported by the Rhine to most parts of Europe. 
Smaller stones, from eighteen inches to thirty, are 
much used for hand-mdUs in the West Indies, for 
grinding Indian com, for which purpose they are 
well adapted. 

POLISHING STONES. 

Emery-itone .—No substance is better known, or 
has been subserrient to the arts for a longer period, 
than this. The gigantic columns, statues, and obe¬ 
lisks of Egypt owe their carved and polished forms 
nnd surfaced to the agency of emery. It is obtained 
almost entirely from the island of Naxos, where it 
occurs in considerable abundance, in detached irregu¬ 
lar masses. It is reduced to the state of powder by 
means of rolling or stamping-mSUs, and afterwards 
by sieves and levigation. 

PvTnioe-wione is avoloaoio product, and is obtained 
principally from tlie Campo Bianco, one of the Li- 
pari Islands, which is entirely composed of this sub¬ 
stance. It is extensively employed in various 
branches of the arts, and particularly in the state of 
powder, for polisliiug the various articles of cut 
glass; it is also extensively used in dressing leather, 
and in grinding and polishing the surface of metallic 
plates, &c. 

Jiotten-stone is a variety of Tripoli, almost pecu¬ 
liar to England, and proves a most valuable material 
for giving poli^ and lustre to a great variety of 
articles, as silver, the metals, glass, and even, in the 
hands of the lapidary, to the hardest stout's. It is 
found in considerable quantities both in Derbyshire 
and South Wales. 

Yellow Tripoli, or French TVipoli, although of a 
less soR and smooth nature, is better adopted to par¬ 
ticular purposes, as that of polishing the lighter des¬ 
cription of hard woods, such as holly, box, &c. 

J\)ueh-9tone is a compact black basalt, or Lydian- 
atone, of a smooth and uniform nature, and in used 
principally by goldsmiths and jewellers as a ready 
means of determining Uie value of gold and silver by 
the touch, as it is termed—that is, by rubbing the 
article nnder ezamination upon the stone, its appear¬ 
ance forms some criterion; and, as a farther test, 
a drop of acid, of known strength, is let fall upon it 
and its effect upon the metal denotes its value. 

JUood^gtune is a very hard, compact variety of he¬ 
matite iron ore, which, when reduced to a suitable 
form, fixed iuto a handle, and writ polished, forms 
the best description of bnraisher for producing a high 
lustre on gilt coat-buttons, which is j>erfornmd in the 
turuing-lathe by the Birmingham manufacturers. 
The gold on china ware is burnished by its means. 
Boniishers are likewise formed of agate and flint; 
toe former substance is preferred by book-hinders, and 
the latter for gilding on wood, os picture-frames, &c. 

DISTILLATION. 
fUeiumedJrom page 154.^ 

Thb trade of the spirit distUler is divided into two 
brttj^MS, the malt distiller and the rectifier. The 
of the first is to make from grain, or other 
sjOAtoria), an impnre spirit, called molt spirit, or 
v^key, wiUi which he supplies the rectifier. This 
person rectifies, or purifies, that which he receives, 
takes from it all smoky and em])yrcumatic taste—> 
rauiers it stronger, if necessary—and communicates 


to it such flavor as makes it into the various liquors 
called gin, peppermint, bitters, Britlsli brandy, &c. 
Tlie process is as follows :— 

The English malt distiller takes two quarters of 
barley and one of malt, which proportion varies 
according to circumstances, and mashes these up as 
a brevrer does for toe making of beer—no bops are 
added, nor is it afterwards boiled, but being coqjed 
to about 70 degrees, set at once to work. Fermen¬ 
tation soon ensues—the temperature rises to nearly 
100 degrees—and a spirituous liquid is formed, 
more and more as the fermentation ^'ocf^da. It is 
suffered to proceed till the liquid, or mnst, is on the 
point of turning sour; or, in other words, until the 
vinons is about to change into the acetous fermenta¬ 
tion ; and this is a nice point for the practical distil¬ 
ler to determine. Should he stop the fermentation 
too soon, the whole spirit be might have obtained ia 
not procured; if, on the other hand, he suffers it to 
proceed too far, part of the alcohol already formed 
will be changed to vinegar, and be lost. The point 
to which it may go with safety being determined, 
tbt: raunt is taken up into the still at once, when the 
increased heat stops the fermentation; or if he should 
nut be ready to distil it, he lets fall iuto the xtorking 
twi a few drops of grease from a candle, which im¬ 
mediately stops all fermentation, and he may manage 
lus affairs at more leisure. Were there not some 
method of at ouce stopping the action going ou, 
the wltolc would often be spoiled, as even an hour 
will sometimes suffice to ruin a large quantity. 
Feurl-asb is sometimes used instead of tallow grease. 

The must being pumped iuto the still, fire ia 
•laced beneath uptil it ^ils, when the spirituous 
part, about one-fifth of the whole, passes over 
through the worm, and is caught in cans, or con¬ 
veyed by a trunk into vats. 'I'hat which is left in 
he still after the first distillation is called distitler’a 
wanh, and is given to jiigs, cows, Ac., os a nou 
rishing article of food. The above process, cosy 
as it seems, is yet attended with some difficulties, 
chiefly on account of the nature of the ingredient. 
This it will be evident ia flocculent and loaded with 
;lutinoQS matter, derived from the barley aod the 
east employed—thus it will be apt to burn at the 
bottom of the still; to prevent this a chain lies loose 
at the bottom of the still, capable of being roueed 
every now and then. The liquid also is loaded witli 
carbonic acid gas, and this not only renders it very 
liable to boil over, but ])Our8 out of the nose of the 
worm in dangerous quautities, so as often to contami- 
late the air of the still-house lo a very considerable 
degree, and a candle put upon the ground is very fre¬ 
quently extinguished by this cause. 

The spirituous liquid procured by the first distil¬ 
lation is low in strength, and strongly disagreeable 
.n flavor: it is called in this state fom tcines. This 
mpure spirit is again put in the still, and distilled 
again along with impure potass, called in the trade 
grey salts. The object of these is to retain the oil 
which occasioned the peculiar flavor of the low wines, 
'orming with it a kind of soap which does not pass 
>ver in distillation. The produce then of this second 
iperation, not merely much stronger than before, but 
less nauseous, is now called malt spirit, and is in A 
fit stAte to send to the rectifier—it is sold retail 
under the name of whiskey, but is infinitely inferior 
to that of Scotland or Irdand. If distilled without 
he salts, U would not be so tasteless as with them 
itUl retaining the peculiar flavor of the ingredients 
miployed, but purified from much that is sour, burnt 
and obnoxious to the palate. Thus, if oats be em- 
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g instead of malt and barley, and snbmitted to 
ne process, but without the salts. It produces 
or Irish whiskey—if raisins be fermented and 
i the result is brandy—rice produces arrack— 
mm—and so on; the spirit haring a par- 
taste‘according to the material from whi^ it 
}. 

rectifier merely carries on the process further, 
the same means. He places the malt spirit 
^nto his still, adds more grey ^ts—makes it boil— 
and condenses the vapour. The spirit is now still 
purer than before, yet not pure enough, except for 
common pifrposes, such as the making of very com- 
1 mon goods: it is now called reetijitd spirit. It 
' must be distilled a fourth time, but with whits salts 
- —that is with pearl-ash. This time it ought to be 
tasteless and exceedingly strong: ib is now called 
sptnVs of wine. If required still stronger and 
purer, it must be submitted to distillation a fifth 
time, and passing over is called hiffhly rectified 
spirits qfwine, or alcohol, though it is not absolutely 
so, as a portion of water will still be attached to 
it. To deprive it of this, utlierwise than by the 
above operation, is no port of the business^ of the 
distiller. 

CContinued on page 236.^ 

ANSWERS TO QUERIES. 

37—H7(b/ is (he best method qf bronzing iron or 
steel? Answered in page 168. 

79—IFAy are there not the same number qf eelip~ 
see every year ? An eclipse cannot take place unless 
the moon is at or near one of her nodes, or the 
points in which her path crosses the earth's equa¬ 
tor. This does not take place exactly the same 
number of times each year; that is to say, tlie 
motions of the moon do not exactly agree with tlie 
periodical revolution of the earth around the sun ; 
and, therefore, the three bodies are not, at any 
particular time of the year, in exactly the same 
relative situation with each other, as they may be 
in other years, therefore the number of eclipses varies. 

102— What is the difference between sheet mu/ 
forked lightning, and the cause of that difference ? 
When an electrical machine is in action, and no par¬ 
ticular conducting body be held near the prime con¬ 
ductor, the disturbed electric fluid with which it is 
charged will fly ofl into the surrounding air in flashes 
of light, producing an appearance similar to a minia¬ 
ture sheet of summer lightning, and unattended 
with noise; but when the Anger, or other conduct¬ 
ing body be held near the charged machine, tlie 
fluid will be drawn off in a more concentrated and 
zigzag flash, accompanied by a loud snap. So it is 
with lightning, when the atmosphere is dry, and the 
evaporation great—a large quantity of free electricity 
is accumuiat^ in the air; during the day it is not 
apparent, but in the evening, when the diminished 
heat causes a partial condensation of the atmospheric 
vapours, part of that latent electricity becomes free, 
and passes away to the earth, &c., in gleams of dif¬ 
fused light; but should an unchaiged cloud pass 
through such a charged atmosphere, it would 
collect the fluid to itself, and retain it until as it 
wafta along it meets with another cloud, or else a 
part of the earth, which ia diffcrmitly electrified, 
when immediately a commotion ta kes place—a 
violent attraction between them ensues—and the 
lightning passes across in vivid and forked flashes. 

103—/# there any rule for geometrically trisecting 
any rectitineij angle T This question has riways been 


I considered one the ^metrical imjpoaslbilites} 
but a correspondent writes us from BeUhst, that 
riiere is a method of tiisectiiig an are, (whidi ia 
much tiie same thing,) in Ward’s Mathemaii* 
cian’t Guide. We have not the work to copy it from. 

107— WXy may there not be insents^ a perpetual 
motion, and what is the nearest t^gproaeh to it yef 
known? Answered in page 194. 

108— Why is snow white? Color arises from a 
peculiar property the surfaces of bodies have in 
aorbing some part of the raya of light, and refract¬ 
ing others: thus, if a aubatance absorb all but tbe 
red rays, it will appear red; if idl but tbe blue, it 
will seem blue; if it absorb all of them, it will be 
blaek; if none of them, that ia, if it reflect aU the 
light it receives, it will be white.- Thus it is with 
snow; by why it is that snow and other Jbodies have 
their poiticnlar properties of absorption and reflec¬ 
tion is, and perhaps may ever remain, unaccounted for. 

110— WAa/ if the best receipt f^ permanent tnJr, 
for writing on linen without preparation? See 
Mucellaniea of present No. 

111— Jfowiv the KoniophosHc Light, as shown at 
the Surrey Zoological Gardens, product t Answered 
in page 1B8. 

114—^ you place a pail sf water in a frrnh* 
2 minted room a film of oil will corns on the surface. 
What if the, reason qf it t The fumes of oil and 
turpentine which are floating about a room fresh 
juunted are condensed, when they come in contact 
with the cold surface of the water, and thus not 
merely a film of oil is seen to cover the pail, but the 
room loses its smell much sooner than if the oily 
vapours were allowed to float about unarreated. 

1 lO—lVhen an effervescing draught is miaed in a 
tumbler, and stirred with a spoon, or glass rod’— 
this striking the edge of the tumbler emits a diffe- 
retd tOHitd as the effervescence proceeds. Why is 
this ? Sotmd ia occasioned at all times by Uie vibra¬ 
tion of on clastic body, and as these vibrations are 
perfect or imperfect, so will the sound be clear and 
distinct, or confused and discordant. So also in pro¬ 
portion to the size of the body moved, and the 
rapidity of the vibration, the sound will be of a par¬ 
ticular *degrce of tone and loudness. Apply this 
axiom to the case in question, and the reason of a 
difference of sound will be apparenl. The glass is 
the object struck—the liquid within, by its gaseons 
particles striking the sides of the glass in their pas¬ 
sage upwards, impede the regular vibration, and 
that in exact proportion to the degree of efferves¬ 
cence : thus the sound of the vibrating glaas vaiies. 

121— How is ivory to be stained of various colors, 
and also how bleached when yellow by time f An¬ 
swered in page 203. 

122— a fresh egg be pressed /onpt/tM/tHa//y 
between the palms of the hmds it will not break 
while an addled egg breaks • easily. Why is this ? 
Ihitrefaction tends to destroy the adhesion between 
the particles of the egg-sfaell by dissolving the albu¬ 
men contained in it. Thus, although the shell of a 
fresh be hard and tough, so as to resist the 
pressure of the hand upon it, yet as soon os the egg 
becomes addled, the shell beoraea rotten, and breaks 
with a much slighter pressure. Thus in the boxes of 
eggs imported from sbrosd, almost all those found 
accidentally brokm by th^ transit are bad ^gs, 
while tbe fresher they are when packed, the lets will 
be the proportion of thoee broken. 
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MISCELLANIES. 

United Of/. —Ifc is requinte that 
artiats ihouM hara the lioBeed oU thej use per¬ 
fectly eolorleu, aa otberwiae it would apoil the 
more delict^ data. To poriff it la extremely eaay 
patdii; a bottle of the In the ann for aome 
daya willaccompUah the object; bates this pro¬ 
cess is somewhat tedioas, it is better to pat in a 
two-ounee phial, tbree-qaarters fhll of good common 
linseed oil, a pi^ of whiting, as big aa a nut, pre¬ 
viously powdered. Shake ^em together, and put 
tlie phial on the hob of a stove, or in an oven. In 
two dayF, and sometimes in a few hoars, the whit¬ 
ing will have carried down to the bottom all color 
and impiiiity, and the refined oil floating at top may 
be pou^ off for me.—XD. 

Me for Marking lAnen. —Dissolve one dram of 
tile salt, called nitrate of silver, or Innar caustic, 
in three-qnarters of an ounce of water. Add to the 
solution as much liquid ammoma as will re-dissolve 
the precipitated oxide, with aap green to color it, 
and gum water to make the volaroe amount to one 
ounce. Traces written with this liquid should be 
first heated before the fire, to expel the excess of 
ammonia, and then exposed to the sun-beam to 
blacken. For this liquid, linen requires no previous 
preparation.—unx. 

Second Meeeipt. —^Imbne the linen firsts with a 
solution of carbonate of soda. Dry the spot, and 
write upon it with a solution of the nitrate of silver, 
thickened with gum, and tinted 'with sap green.— 

Compoeifion Omameniefbr Picture Fr^es, tfc. 
—The commoner ornaments, which are employed 
for the decoration of the interior of theatres, &c., 
are made, as has already been mentioned, (see page 
G4,) of mashed paper. The more delicate scroll 
work, however, uenally used to decorate picture 
frames and looking glasses, made by dissolving 
some glue in water, in the same manner as carpen¬ 
ter*! nse it, but not so strong a solution as they re¬ 
quire. Add to this when mdted a little brown 
sugar, or toeade, and as much whiting as will make 
ti)e whole a strong paste, or rather thm dough, 
which when hot should be just liquid enoug'h to be 
ured into the mould- After an hour the cast may 
taken out, and suffered to dry graduslly—the 
nse of the sugar is to prevent the mass cracking 
while,becoming bard. The moulds are of melted 
sulphur, mixed with black lead to toughen it, and 
mide in the same manner as recommended in No. 
24, page 191. They must be well oiled or greased, 
before using.— bd. 

Wax Impretiioni from Seals, f^c.—Warm the 
seal a little, smd mb over it the end of a wax can¬ 
dle—then sprinkle it with the best vermillion. 
Melt the se^g wax by bolding it over a candle, 
•0 that it does not catch fire—suffering it to drop 
tqion the paper; impress the prepared seal upon it, 
and if done carefully, afine impression will be made. 
If several seals are to be made at once, or even one 
of a large size, it is cnstomary to melt the sealing 
wax in a small ladle, or crucible, from which it may 
be poured aa wanted. 

^metimes scale' of different colors ere seen. 

) are made by merely dotting the eeel with a 
: of one color and stamping it upon wax of 
r; thus, dust the seal with lamp black, and 
TOprebi It dpon red ^ax—tiie impression will have 
• bbek centre end red ed^e. 


Color produced hp Cb/d.—In two or three wine 
glasses, each contidning some distilled water, diffuse 
a little newly prepared vtkite pmsdate of iron, and 
exclude the action of the air, by covering the con¬ 
tents of each glass with a thin layer of oil. It these 
colorless liqoids be now exposed to different degrees 
of cold, it will be perceived, that, whenever the 
water in either of them foeeses, the white precipi¬ 
tate will become blue.— sib h. davt. 

Color changed bg Air ,—Dissolve some oxydn of 
nickle in caustic ammonia, which will produce a 
solution of a rich blue color; by exposure to the 
air, this gradually changes to a purple,'’aad lastly, 
to a violet: the addition of an acid will, however, 
convert the whole into a green. Add ammonia 
■gain and the original color will be restored, and 
past through the changes as bdbre. 

To Restore Decayed Writings .—Cover the let¬ 
ters with pblogisticated or prussic alkali, with the 
addition of a diluted mineral acid ; upon the appli¬ 
cation of which, the letters change very speedily to 
a de«p blue color, of great beauty and inteneity. 
To prevent the spreading of the color, which, by 
blottina the parcliment, detracts greatly from the 
legibility, the alkali should be put on first, and the 
diluted acid added upon it. The method found to 
answer best haf been, to spread the alkali thin with 
a feather or a bit of stick cut to a blunt point. 
Thongh the alkali should occasion no sensible 
change of color, yet the moment the acid comes 
upon it, every trace of a letter turns at once to a 
fine blue, which soon acquires its full intensity, and 
is beyond comparison stronger than the color of the 
original trace. If, then, the comer of a hit of blot¬ 
ting paper be carefully and dexterously applied near 
the letters, so as to imbibe the superfluous liquor, 
the staining of the parchment may be in a great 
measure avoided; for it is this superfluous liquor 
which, absorbing part of the coloring matter from 
the letters, becomes a dye to whatever it touches:' 
Csre must be taken not to bring the blotting paper 
in contact with the letters, b^ause the coloring 
matter is soft whilst wet, and may easily be rubbed 
off. The acid chiefly employed is the marine; bnt 
both the vitriolic and nitrous succeed very well. 
They should be so far diluted as not to be in danger 
of corroding the parchment, after which the degree 
of strength does not seem to be a matter of much 
nicety. 

Callofs Sqfl Varnish.—Take of virgin-wax, four 
ounces, of amber, (or of the best asphaltum cal¬ 
cined,) and of mastic, each two ounces, of resin, 
common pitch, or shoemaker’s wax, each one ounce, 
and of varnish, or turpentine, half an ounce. Hav¬ 
ing prepared ^ these ingredients, take a new earthen 
pot, and put it over the fire, with the virgin-wax in 
it *. and when that is melted, add gradually to it the 
pitch; and afterwards the powders, stirring the 
mixCnre each time in proportion to the addition 
made to it. When the whole is sufficiently melted 
and mixed together, take the pot from the Are, and 
having poured the maas in an earthen vessel, full of 
clean water, form it into balls, by working it with 
the hands, and keep them in a box, free from dust, 
fi>r use. 

The two ounces of mastic are to be need only iu 
summer, because it hardens the vamlsh, and pre¬ 
serves it from being cracked by the engraver’s lean¬ 
ing over the plate daring the graving; but in that 
designed for winter, only one ounce should be put. 





Fig. 2. 



Or «ll the sciences which htve, from time to time, 
occupied the attention of mankind, no one has 
made such rapid progress, nor ha^ been a t te n ded 
with such nnexpeoted resets u galTanism; and 
those great discoveries which hare marked its 
course are rendered still more wonderful, as thej 
hare, for the most part, arisen not from larger or 
more compUoated apparatus, but from batteries 
and machines, infiniteljr less ezpensire and more 

TOL. I.— 27. • 


simple than those prerionaljr employed. Of tiwee 
machines, one of Ae most ingenious and effectire 
is the subject of the present paper; and one of the 
simplest batteries is umt of Mr. Mullins, eommonlf 
called the sustaining battery. These two, indeed, 
should be used together, es by their joint assistance, 
intensity, quantity, and long contmoanoe of the 
galranie power can, at all tibea, be insnred, and at 
comparatirely a very trifling expense. 






















210 


MAGAZINE OF SCIENCE. 


To understand proper]^ the Electro-ma^tii 
of Mr. Bochboffner; it ie first neceaiarf 
to ooniider the effecte of passing a current of Qie 
galTanio fiuid, (if fluid it be,) through a verjr long 
oonductor. 

Ex, 1 .—Charge a small galranic battery, and 
take hold of tiro short wires—connected, one with 
the copper end of it, and the other with the sine 
(the hands being previously wetted,) when a rery 
small shock only vrill be perceWed. 

Ex. 2—one of the wires be forty or fifty 
yards long, corered with cotton or silk, and coiled 
up. The shock felt from the same battery will be 
greatly increased. 

Ex. 3.—Place within the coil mentioned in fhe 
last experiment an iron rod, about an inch diameter, 
and the ahdck will be felt much stronger than 
before. 

Ex. 4 .—Instead of the iron rod, place within 
the coil a bundle of iron wires, six or seven inches 
long, and of such a number as ft be of the same 
bulk as the rod. Upon passing the current through 
the coil as before, and making the body part of ^ 
circuit, the' shock will be doubly as intense as 
before. 

In the three last experiments, as well as in all 
those which follow, it is to be observed that the 
effect takes place only at the moment when contact 
with the battery is inade and broken, and fdr this 
reason,—it is not the fluid contained, or rather 
disturbed, in the battery itself which passes through 
the coil of wire; but in galvanism, as well as in 
free electricity, when one body is charged it in- 
fluences, and fresh arranges the fluid which those 
bodies in its neighbourhood are charged with. 
Thus when the coil is used, its whole latent fluid is 
disturbed at the moment of contact with the bat¬ 
tery, and to produce a constant succession of such 
disturbances, an equally rapid breaking and form¬ 
ing again the connection of the battery and the 
coil are necessary. Mr. Bachhoffner’s machine 
accomplishes this easily. In galvanism the effects 
produced are of two kinds; one effect arises from 
the quantity of fluid excited, or put in motion— 
Bie other is not according to quantity, but to in¬ 
tensity. For example, if two very large plates, 
one of copper, the o&er of sine, be rolled up so as 
to form a battery, and the effect of it be observed, 
it will be found to melt the metals, and to produce 
a very brilliant light with charcoal points, but it 
will scarcely give a shock, or decompose water { 
but if the two sheets of metal be cut up into nu¬ 
merous smaller plates, and arranged so as to form a 
oompound battery, they will now decompose water 
rapi^y, though they would not before. To ac¬ 
compli^ this doable action at pleasure, a second 
coil of a thinner wire is wound round the first 
coil; and when a shock is passed along the first 
vrire, a disturbance of the fluid takes place in the 
second, and if any body be connected with its two 
ends, chemical decomposition will rapidly take 

S lace. The coil is represented in Fig. 2, and may 
e thus madeFor the iron wires in the centre, 
proenre some common bonnet vrire, covered with 
eotton, straighten it, and cut it into lengths of 
aboirt six inches; tie these up in a bnndle about an 
la|||^ diameter—then have made by the turner a 
of wood, wlfich is to be four inches long, 
'and formed in the same manner as the reels upon 
whidi eotton is usually wot>ad—with a hole in the 
eentre large enough to pau the bundle of wires 
within it, and with upright tides, to prevent the 


wire which is to be wound round it froiq slipping 
off. The wire for the inner coil is common thick 
bell wire, (No. 16.) It must have eotton or silk 
twisted round it, and be about 100 yards long, 
(80 yards will do very well.) It is to be coil^ 
evenly over the bobbin prepared for it*, the ends 
being left out. Upon this primary coil as it is 
called, is wound, in like manner, a second of ren 
thin wire, also covered with cotton. 'I'hia may file 
of the size, No. 22, and should be four or five times 
longer than the former, or about 2000 feet. 
ends most also project, but the two wirre are not 
to be soldered, or otherwise connected together in 
any part whatever. 

This is the coil which forms part of the machine 
of Mr. Bachhoffner, seen in Fig. 1, at H. The 
bundle of iron 4ire ^ing marked G. Attached to 
the machine are aix binding acrews, A B C D E F. 
Those on the foot-board E F, are for securing the 
poles of the battery; C D arc for securing the con¬ 
ductors, which give the shock. Those seen at the 
top of all, A B, are for effecting the calorific and 
clectro-chemical effects. 1 is a multiplying wheel, 
connected by a catgut board to the smaller wheel at 
J. As this turns, the toothed wheel K turns with 
it, and in turning strikes by its various teeth against 
a spring, and thus contact is rapidly and effectually 
broken. 

To use this apparatus, fasten the poles of a small 
sustaining battery into the poles E F, by which 
means a current of electricity is made to circulate 
through the primary or thick coil, 'ilius it passes 
hnmediately from E to the inner end of the thick 
wire which is fastened to E. It passes along this 
wire, and comes out at B, where toe other end of 
the wire is soldered. The cap F, which holds the 
pole of the battery, has a wire beneath, which 
reaches to the toothed wheel, and by means of the 
spring it is counected with A, whenever the whee), 
and sprii^ touch each otlwr. It will be remarked, 
toat there is no metallic communication between 
A and B, until a wire join one to the other. I'o 
C and D are ftstened tlie two ends of the smaller 
wire only. The application of this machine is seen 
by toe following experiments :— 

Er. 5.—Screw into the boles C and D two con¬ 
ducting wires. If toe hands (being previously 
moistened,) be now made to grasp the latter firmly, 
and the wheel at the same time put in motion, a 
rapid succession of shocks are experienced, pro* 
during toe most excruciating agony, and such ai 
few persons can withstand, even for a few seconds. 

In performing this experimenl, care should 
taken not to continue the action of the machine after 
being requested to desist, as in most cases the 
mnscles of toe party receivii^ toe shock are so 
brribly contract^, as to prevent them from loosen¬ 
ing their bands from the conductors; the shock is, 
however, much modified by removing the bundle of 
Ton wires, G G. 

Ex. 6.—Screw into toe hole, A, an iron wire, 
and into the opposite one of copper; to the other 
md of whtdi a file must be securely fixed by 
■wiating the vrire round it several times: remove 
ilso ^ toothed wheel from its stand; then draw 
.he end of the iron wire up and down the file, very 
jeautiful acintillationa will be thrown off, forming a 
'ery brilliant experiment if performed in a darken 
room. 

St. 7.—Remove the file from the copper wire in 
he last experiment, and press the Utter (the eon- 
lexion with the instrument remaining as in the 
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Fformer experiment) firmly on • sheet of tinned 
f iron, that has been previooBly scratched with any 
I I>oiated instrument; strew over the latter a few 
f grains of bruised gunpowder; by drawing the iron 
I wire brisklf over the tin plate, in contact with the 
' powder, it will be readily inflamed. 

Frv . y.—If a tea*Epoonfal of ether be substitnted 
tbr the powder, the latter will, in like manner, be 
* ignited. 

Ex. 9.—The decomposition of water is usually 
shown by a battery of very numerous plates *, it 
being wefl understood that a single pair of platm is 
incapable of eflecting it; by the aid of this instru¬ 
ment, the decompusitioa of water is readily ob¬ 
tained by a single pair of platea of the smallest 
sise. Dr. Wollaston’s celebrated .thimble batt^, 
or even a wire of zinc and copper, being sulGcient 
for the purpose. In all these electro-chemical 
effects, the primary current is the one employed, 
the power of tlie secondary current, although ca¬ 
pable of [iroducing the most violent musenUr ac¬ 
tion, pusai;.ssi;s but very feeble decomposing or calo¬ 
rific properUtts. 

^crew two copper wires into the holes, \ B, the 
ends of which must be made to dip into a cup con¬ 
taining water; if the wheel be nhw revolv^, the 
decooiposition will proceed with some rapidity. 

Ex. 10.—Substitute for the wires in the last ex¬ 
periment two small plates; place between these a 
piece of white blotting paper, saturated with a 
solution of the iodide of potassium; after tiie 
wheel has been turned for a few seconds the salt 
wilt be decomposed, showing, by the stain on (be 
paper, the liberation of iodine. The neutral salts 
may be decomposed, in a similar manner: litmus 
paper being employed instead of the former. 

The apparatus is famished with wheels and 
springs of several different metals, for showing the 
variation in the light evolved; when these are 
employed, the efiect is ranch increased by em¬ 
ploying a more powerful battery. 

Gold, stiver, and copper leaf, also readily undergo 
combustion when treated in a similar manner, dis¬ 
playing tlte characteristic light peculiar to each'. 

In conclusion, we may add, that all the effects of 
the coroputmd or intensity battery, may be exhibited, 
by tlie aid of this instrument, with a single pair of 
plates. An account of the sustaining battery in 
our next, 

DOCTRINIS OF ISOMORPHISM. 
Isomorphism, derived from two Greek words 
signifying similarity of form, is the name given to 
that branch of science, the object of which is to 
point oat the relation held by the various elemen¬ 
tary bodies to each other, and extending from them 
through a lengthened series of chemical compounds. 
Few subjects in truth are more worthy of ejiamina- 
tion than this theory, (if theory it should be called,} 
fur the discovery of which mankind is indebted to 
the chemist Mitscherlich, 

Let a person examine specimens of phosphoms 
and arsenic < though there be few marks of simi¬ 
larity between them—rite one being a metal, the 
other a substance ** sui-generis he will be struck 
by the remarkable coincidence in the odour peculiar 
to the bodies. This, though of little moment, when 
viewed as an isolated fact, might invite ferther 
investigation; and, pursuing it ritrougb their eom- 
bu^ons, the resemblance will be found itill more 
atriking; thus they both form aciA, contaiung 


five proportions of oxygen; and the aalti, formed 
by the combination of these acids witit aDulies are 
what U called itomorpkout —that Is, th^ are of 
equal form: the arseniate of soda, for example, 
c^stalliaes in oblique rhombic prisma { so also does 
the phosphate of the same base; * hence, iriien 
these two salts are dissolved together In water, it is 
a moat difficult thing to crystallise them apart. If 
the bisnlpbatfl of any base be examined, it wlU be 
found to correspond precisely with binarseniate of 
the same, or any isomorphons baae. By observing 
many such coincidences as these, Mitscherlich was 
led to the conclusion, that all known elementary 
substances were more nearly related to Mch other 
tl^ had been hitherto imagined, and thui laid the 
fonndatioD of his brilliant discovery; the doctrine of 
which, (a strong confirmation of toe aAmic theory,) 
b founded on the following bw: that, the same 
number of atoms, combing in the same way, pro¬ 
duce the same cgystallme form; independMt 
the chemical nature of atoms, and determined 
only by their number and relative position.'*— 
Grah(m*9 Chemutry, pagt 137. Itomorphbm, 
in the strict sente of the word, can only be recog. 
nised between bodies in a crystalline form inch 
as the salts I have alluded to; in tiiese, how¬ 
ever, there are several thing! common to both: 
the ogygen -of the acids, the alkali, and the water of 
crystallbation; here the phoiphorona and araenic, 
being the only components that cannot be paired 
off, are presnmed to be isomorpbous, though not 
capable of actual comparison. 

The number of elementary bodies now known 
amounts to 55 :* of these, 12 are non-metslUc, 
the remainder, metallic. Iiutead of dividing these 
bodies into artificial groups, referring either to the 
date of their discovery—their electrical affinities— 
or (be effects of oxidation upon them—it b for 
more philosophical to elassify them with regard to 
their natural alliances: thus, to revert to our 
original illustration, thongh the bodies selected, be¬ 
long to different orders, no chemist wonld think of 
considering arsenic apart from phosphorus: on 
tbcs^rindplca, all elementary sulMtances have been 
divided into isormorphous gronps, which possess pro¬ 
perties common among themselves; and these indi¬ 
vidual groups may be further concentrated, with a 
few exceptions, which will be noticed, into one bar- 
monioos whole. Let us take a brief survey of the 
best-marked groups, and consider the relation they 
bear to each other: oxygen, sulphur, selenium, and 
tellurium, though at flnt sight appearing to poiseu 
little relation to each other, arc placed under one 
head; the resemblance between the non-metsllic 
bodies, sulphur and selenium is undoubted. Tbb b 
observed not only in the form of the cryatab of 
which they bear a component part, but in many 
other circumstances; thns they are found together 
in nature, are both vobtib, sod combustible, 
in the mraft degree, forming with hydrogen, colorless 
and combustible gases, snlphuretted and aeleniu- 
retted hydrogen. HiU analogy b carried tiirongh 
the metallic sulphurets and seleniarets; and, whm 
combined with three atoms of oxygen, these bodies 
generate powerful adds; and lel^c add, like sol- 
pnric add, when mbed with water, raises its tempe¬ 
rature considerably; again, the sulphate and selm- 
bte of soda are bomorphoua, and less soluble in 
212' than 100°, no commoif coinddenence. Telia- 

* Thif Inclade* theoilltI"LaBUBe *’reoeBtlr dlscorawl 
by Dr. HertnaDa Meyer.of Berlla.—Vide British AsseclaUoD 
Im 9. Becllun B. ' 
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riimils related to the above by one of its acids 
axaoUy similar in compontion and properties to 
aalphurie acid. Let us now iminire in what way 
oxygen is connected with this group ?• And it is to 
organic chemist that we mutt look for a solution 
of this problem: the oxide of hydrogen is, we 
know, water; the $ulphuret of the same body is 
the gas sulphuretted hydrogen. Here there is 
nothing remarkable^but let the analogy between 
sulphur and oxygen be farther traced, and we shall 
find that mther of Acm bodies may be substituted 
for the other. Alcohol, according to Liebig, is the 
oxide of an imaginary base, cidled ethyle, com. 
bined with an atom of water; its properties are 
well known—it is volatile, combustible, and when 
distilled yieldsiethers; alcohol has its isomorphous 
compound, called mercaptan, in which sidphur 
takes the place of the oxygen, for it is a solphuret 
of ethyle, combined with an acUon sulphuretted 
liydrogen. It possesses in a striking manner the 
properties of alcohol, and yields sulphur or yarric 
ethers. Further evidence is not wanting to show 
the propriety of ranking' oxygen in this group. 
Hydrated cyanic acid, or cyanic acid with a proper, 
tlon of water, has its sister compound in hydro, 
sulphocyanic acid, where the other elements re. 
maining unaltered, the two otoras of oxygen are 
replaced by two of sulphur. ' 

Another welUmarked group is that containing 
chlorine, iodine, bromine, and fluorine. All these 
substances combine with hydrogen, forming gases, 
characterised by their odour and properties. The 
three first elements set fire to certain metals, when 
introduced into their vap<mr-*thcy all are negative 
electrics, and form acids with five atoms of oxygen 
and the salts of which have a well-defined isomor. 
phoiis character. Bromine and chlorine form a 
crystalline hydrate a 32^*, with ten atoms of water, 
iiitro-hydrobromic acid, like aqua regia, which 
is a mixture of the nitric and hydrochloric acids, 
possessing the power of dissolving gold. Not leas 
interesting is the group in which we And nitrogen, 
antimony, arsenic, and phosphorus; little ,nced 
be said concerning the two latter, os they were con- 
fiidered in a previous part of this paper. Arsenic 
and antimony are prone to form acids when they 
noite with alkalies; their chlorides are volatile, 
may be sublimed witliout change, and are de. 
composed by water. All four, when comliined with 
five atoms of oxygen, exist as strong acids; but 
their analogy is moat decidedly seen wlien combined 
with three atoms of hydrogen, for tiierc is phos* 
phuretted, arsenuretled, and antiinonuiretted hydro- 
gen while the nitrogen yields ammoniacal gas. 

Another class contains potassium, sodium, am¬ 
monium, silver, and gold; the salts of which are 
isomorphous; among tliese is introduced a sub* 
stance, (ammonium,) which is not an elementary 
body, but is an hypothetical compound radical, 
and the base of hydrated ammonia. 1 need not 
point out the parallelism existing between ammonia, 
potash, and soda; this is an instance where the 
oxide of a compound radical is isomorphous with 
the oxide of a simple metal, and is strong evidence 
of the existence of such a bi^y as ammonium. 

One of the largest groups is that in which are 
placed the elements calcium, magnesium, manga- 
oese, iron, nickel, cobalt, sine, cadmium, copper, 
Usmutb, and hydrogen; the^ assumption of a pro- 
porrion of oxygra is a property, common to all these 
•uhstanees, in which state tbl*y are, of rourse, pro¬ 


toxides ; if these protoxides be isomorphous they 
ought to be able to be substituted one for another; 
and this is found to be the case, for they are all 
capable of acting the part of constitutioDal water 
in salts, which vrater ia the protoxide of hydrogen. 
The salt green vitriol Is a sulphate of iron, with 
fin general) six atoms of water, but the sulphates 
of zinc and copper—of copper and nickel—or of. 
manganese and magnesia, vrill crystallise together 
with the same quantity of water, and will assume 
the same form without containing a trace of iron. 
Tliese coincidences are such as could happen to 
isomorphous bodies alone, and confirm the truth 
of the doctrine. The last-mentioned elements are 
prone to assume a larger proportion of oxygen; 
namely, three of oxygen to two of metal, when they 
are peroxides; and this brings us to a smaller 
group, which exists only in that state, or, in strict¬ 
ness, whose protoxides have not yet been isolated. 
This includes aluminum, glucinum, chromium, 
vanadium, and zirconium ; the salts of these oxides 
are remarkable for their sweet taste, hence the name 
of one of them. Alum we know to be a double 
sulphate of alumina and potass, but crystals of the 
form of alum may be obtained from the sulphates 
of potass, and peroxide of iron, because the latter 
is isormorphouB with alumina. Chromium and 
vanadium form acids with three atoms of oxygen, 
both which are converted into the oxide by contact 
with organic substances. 

Barium, strontium, and lead, form a small group 
closely allied to the magnesian. They have pro¬ 
toxides, which are slightly soluble in pure water; 
the sulphates of barytes and lead are insoluble, and 
not only isomor])hou8, but dimoTyiAout —in refe¬ 
rence to which a few words are required. Dimor¬ 
phism, as the term implies, is the property of 
those substances which possess double isomorphism; 
and by its aid we are enabled to ally the above a 
groups very closely to one another; its application 
will be seen in some of the following examples; 
the chlorine group, for instance, cannot be united 
directly with that containing sulphur, but it can 
indirectly through manganese; in this way—chlo¬ 
rine forms an acid with seven atoms of oxygen, so 
also does mangunese, and thus hyperchloric and 
hypermauganic acids constitute a connecting link 
between tlie groups they respectively represent; in 
the same manner maganates are isomorphous with 
sulpbaU'B, consequently manganese with sulphur, 
and the latter, through the former, with chlorine. 
The transition from the manganese to the aluminous 
group is ail but imperceptible, as they both agree 
in the constitution of their peroxides, and as before 
mentioned chromiam and venadium form adds 
which are isomorphous with the manganic and 
sulphuric. If it were not fur dimorphism, we 
should find it difficult to connect that group which 
contains lead with any of the others, for through 
agredng in constitution with the magnesian, the 
general form of its crystals do nofr harmonise; 
carbonate of lead ia usually crystallized in right 
rhombic prisms, whereas carbonate of lime aa 
calcareous spa aasumea the rhombohedron, these 
crystals would be incompatible with isomorphism, 
were it not known that the substance are dimor¬ 
phous ; lead in plumbo-caldte being analogous to 
calcarMus spa; and lime in arragonite occuring in 
right rhombic priama - the most common form of 
carbonate of lead. It must be confeseed, that, in 
the present state of our knowledge, it is almost 
impossible t& connect the potassium or phoaphoms 
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^ ups with those which iuTc preceded, yet tiie 
evidence in favor of the doctrine is too convincing 
to be easily upset. To those even who refer all 
points to the standard of ntUlty, an investigation of 
this subject will prove satis&ctory, for even if there 
be no trutlTin it, it affords us a simple classification, 
and shows how nature in all her worka proceeda by 
gradations rather than sudden changes. Another 
Mnefit is that the affinities of the elements nuy be 
Isoon acquired, if considered with reference to this 
classification, for the student who is acquainted 
with chloync or iron has already gained an insight 
into the other elements belonging to their respec¬ 
tive groups. Space permits not farther detail; 

J those who fee] interested in the doctriue are re- 
ferred to “ Graham’s Elements of >CbemiBtry,’' the 
only work in the language in which ft is satisfactorily 
and philosophically discussed. 

W. /. PRESTON. 


CASTING MEDALLIONS, Ac., IN PLASTER 
OF PARIS. 


<'/iesumed from page 192.^ , 

Tub moulds being prepared, as described in the 
former paper, it is now requisite to^nsider how to 
produce a medallion similar to tliat from which it 
^ WAS cost, and this is to he done in plaster of Paris 
—the choice of which for the purpose requires 
Attention, '['hat pbistcr which is usually employed 
iiy the plasterers, and sold at the various oil-sbops, 
is only adapted for the coarsest work, such as the 
various parts forming moulds of large figures, busts, 
pieces of statuary, &c., and even in these a thin 
inner coat of liner plaater is necessary. That kind 
used for the making of medallions, jdaster figures, 
and architectural models, is called superfine plaster, 
uod can be bought only at the manufacturers, or at 
4hc Italian figure makers. (Of the latter class two 
live in Drury Lane—^ne in Russel Street, one in 
Frith Street, Soho—and several in Liquorpond 
Street; who sell it in bags, or half bags, at about 
1«. each.) 

The moulds are to be prepared as follovn:—Take 
a small pie(% of wadding, moke it damp with clean 
sweet oil, and rub it over the face of the sulphur 
mould, making this wet with oil, but not so wet as 
that the oil sliull lay upon it in drops, or fill up the 
cavities—a uniform thin surface of oil being all that 
is requisite. Wlicu you have oiled a number of the 
moulds in this way, (say twenty of them,) surround 
each with a strip of hard paper, and fasten the end 
of it with paste or a wafer. The moulds will now be 
ready for use. 

Next, pour some water in a basin to about three 
parts full, and epriu/ele into it as much of the 
plaater as you think will suffice for the moulds 
which have been prepared, to cover each a quarter 
of an inch in thicknesa. When the plaater is 
sprinkled in, pour -off all the water which floats 
above it, and with a spoon, (not iron,) stir up the 
plaster, which will now be found about as thick as 
honey, and put about a tea spoonful into each of 
the moulds; and as quickly as possible afterwards 
brush it with a small stiff-haired brush into all the 
depresaions of the mould. This is best done by 
holding the brush upright, and slightly beating the 
plaater with the points of the hairs. Then imme¬ 
diately afterwards, and before the plaster begins to 
Mt, or to get hard, fill up ea ch mould to the re¬ 
quisite thickness, and os each is filled up take it in 
he left hand, (supposing tiie spoon to* be in the 


^ht,) and tap the bottom ^ it gently upon the 
t^le four or five timee, merely to shake the plaster 
down evenly, so u to present a level eorfsee at the 
top, and to prevent holei appearing upon tiie fime. 
Tdb east is now completed, and in a tew 
minutes become sufficientiy hardened to be removed 
from the mould, when it wUl only require trimming 
with a kiufe around the edges, and gradually drying. 
Oiling the moulds each time, any number of costa 
may be made in the same manner. 

Ibe time which plaster of Paris takes to set 
varies extremely — when very fresh it will te, 
pwbaps, five minutes—when rather saore stale, it 
will often set so rapidly, that it is extremely difficult 
toW it quick enoi^b. When still longer kept it 
will gradually lose its power of setting altogether; 
and not only so. but become rotten* and wholly 
unfit for the purposes of the caster. Some of the 
above inconveiiieuces may be remedied as follows s 
If it set too quick for the object in view, put a 
very small quantify of size, or thin glue, in the 
water used, (a large spoonful of melted size is 
enough for a pint of water.) If yon desire it to set 
rapidly, use warm water instead of cold. I'his ia 
necesBory when a cast of the face is to be taken— 
if you desire it to be very hard, and yet set quickly, 
mix it up with strong alum water. Plaster when 
once it has begun to set, should never be disturbed, 
and ueVer can be mixed up a second time, therefore, 
the basin, spoon, and brush, must always be care¬ 
fully washed between each casting. The costs made 
can only be imperfect in one way : that is, in having 
air bubbles on their surface. These arise either from 
the plaster when poured on being too tliin, or else 
not well shaken down —a very little attention, 
therefore, will remedy the defects at a subsequent 
casting. 

Plaster medallions are often seen colored, eveu 
sometimes pit, and still more frequently polished. 
These processess are all simple. 'Ihe painting of 
them is of'two kinds ; in one the figures and pro¬ 
minences are left white, and the fiat ground is 
colored either with emerald green, smalt blue, or 
lamp Uark, made glossy by the addition of gum 
water, aud laid on with a common camel’s.hair 
pencil. In the other case of painting all the 
objects ere colored with common water colors, 
according to tlieir natural appearances. In this 
painting all the caution necessary to l>e observed is 
to use no color that can be decomposed by the 
plaster of Paris, which is the sulphate of lime. 
Thus in making a green for trees, grass, &c., 
employ indigo and not Prussian blue, for in a few 
days, by the partial decomposition of the latter 
color, the greens become yellow. Plaster casta 
may be gilt by rubbing them over with the white of 
egg, and immediately putting upon them some 
gold leaf, which will adhere firmly. They are 
polished or made glossy on the surface, thus— 
Take some white curd aoap, and dissolve it in 
water, so aa to make a strong solution. Pour a 
little of this in a saucer and immerse the face of 
the medallion three or four times, letting it dry for 
a minute or two between each immersion, ^t it 
aside tjU fbe next day, and then gently rub the sur¬ 
face with a small piece of wadding, or loose cotton, 
when a very smooth, beautiful, and glossy aurfretv 
will appear upon it. They now be much lees 
liable to attract dust; moulds may be made from 
them as before, and if^irty may even be slightly 
washed without injury, nolishing tiiem again only 
when they are perfectly Idry. In this manner the 
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lUllani have lately polished the surface of i^y 
figorea they are accustomed to make, partieuJmy 
the phrenological heads sold in the shops. The 
reason of this effect must be evident to the chemist. 
The soap is decompobcd by the plaster, the alksdi 
of the soap is'takcn up by the sulphuric acid of the 
.plaster, and the other constituent of the soap, 
namely, grease, is set at liberty, and remains as a 
glossy coat upon the surface. If it be desired to 
broiue a plaster figure, or medallion, paint it over 
with a mixture of Indian ink, indigo, and gamboge, 
or, still better, Indian yellow; so as to be of a dark 
and uniform olive color. Touch the more pro¬ 
minent parts with bronze powder, and varnish ^e 
whole over carefully, so as not to disturb the pow¬ 
der, with a weak solution of dragon’s blood, dis¬ 
solved in Bpfrits of wine, and if well done they will 
appear as fine as any of the bronze medals of an¬ 
tiquity, though not BO clear in their details; nor, 
(owing to their coat of color,) |0 sharp as medal¬ 
lions made of sulphur, afterwards to be described. 

If plaster is at any time to be cast out of a plaster 
mould, the lattei- must be well greosed before using, 
or if the moulds have been previously boiled iu wax 
and grease, as recommended by some persons, or 
washed over with this mixture in a boiling state, 
oiling will alone be necessary. A very thick solu¬ 
tion of soap will answer to separate the two sqyfaces. 
This is used by modellers. 

fConiinued on paffe 2Z0.J 
RAILWAYS. 

(Returned from page 198, and concluded.) 

Cunaturet tn the Road .—The curvatures of the 
railroad present some obstructions, since the axles 
of the car and waggons being usually fixed firmly to 
the frames, every bend of the tracks must evidently 
cause some lateral rubbing, or pressure of the 
wheels upon the rails, which will occasion an 
increased friction. If the wheels are fixed to the 
uzles, so that both must revolve together, according 
to the mode of construction hitherto must usually 
adopted, in passing a curve, the wheel that ^loves 
on the outside or longest rail must be slided over 
whatever distance it exceeds tlie length of the other 
rail, in case both wheels roll on rims of the same 
diameter. This is an obstruction presented by 
almost every railroad, since it is rarely practicable 
to make such a road straight. The curvatures of 
some roads are of a radius of only 300 and even 
250 feet. The consequence was that the carriages 
heretofore in use were obstructed, not only by &e 
nibbing of the surfaces of the wbeds upon the rails, 
already mentioned, but also by the friction of the 
fiange of the wheel against the side of the rail. This 
difficulty has, however, been in a great measure 
remedied by an improvement made in the form of 
the rim of the whed. llie part on which this riu 
ordinarily rolls on the rail, is made cylindrical, this 
beii^ the form of bearing evidently the least injuri¬ 
ous to the road, as the weight resting perpendicu¬ 
larly upon the rails has no tendency to displace 
tiiem or their supports. But between this ordinary 
^ bearing and the flange, a distance of about one inch 
m a wheel of thi^ inches in diameter the rim was 
made conied, rising towards the flange one sixth of 
an inch, and thus gradually increasing in diameter. 
Wherever the road bends, the wheel, rolling on the 
exterior, and, In such case Unger track, will, in con¬ 
sequence of the tendency of the carriage to move in 
• right line, be carried up a|Uttle on the rail, so as 


to bear upon the conical part of the rim, which gives 
a bearing circumference of the wheel on that side 
greater ^an that of the wheel on the opposite end 
of the same axle. The tendency, accordingly, is to 
keep the car in tbe centre of the tracks, by produc¬ 
ing a curvilinear motion in tiie waggon, C^cautly cor¬ 
responding to the curve of tbe road. In the report 
made by Mr. Knight (of the Uniud States of 
America), in 1830, he says that a car, with wheels 
such 08 those alremly described, was run upon a part 
of the Baltimore and Ohio railroad, where the 
greatest curvatures were of a radius of 400 feet, at 
tbe rate of fifteen miles per hour. In his report of 
October 1, 1831, Mr. flight says that the addi¬ 
tional friction on such a curve, above that ou a 
straight road, is 1 in 1418, equal to 3.72 feet in a 
mile, with Winah’s car, and in 1356 equal to 14.83 
feet in a mile, with another car. If the diameter of 
the wheel is increased, that of the conical part of the 
rim should he increased also, making the rise of the 
conical {)art between tbe flange and the cylindrical 
part (as Mr. Knight estimates in his report of Febru¬ 
ary, IH.IO), one fifth of an inch in s wlieel of three 
feet diameter, and one fourth of an inch in a wheel 
of four feet diameter. In hit report of Outober 1, 
1831, lie says b^had changed the ratio of the coni¬ 
cal part of tlie rim, on wheels of the same size, from 
that oCone to six, to that of one to five, and had in¬ 
creased the length of the conical part to 1 S-lfiths 
of an inch : and that he thinks the form of tlie rim 
was thereby improved. In the same report, Mr. 
Knight describes a method of turning a very short 
curve of a quadrant of a circle on a radius of sixty 
feet, by making a plate with a groove for the flange 
of the wheel on the longer track to run in { thus, in 
this easp, inaking the difference of the rolling cir- 
cumfcniiire of the wheels correspond to'that of the 
two track.s. This pkn was adopted for the purpose 
of turning corners or streets in towns, and, frou^ 
ex{)erimeuts that have been made, promises to be 
succe.ssful. 

Jnclined IVffncs.—MTiere the inclination of the 
road is greater than that for wliich the ordinary 
power is calculated, the ascent must be effected by 
means of an additional power, tbe amount of which 
can be readily computed, since, in these ]>arts, no 
additional friction of the cars or wheels is to be 
provided for, and only the additional resistance 
arising from gravity is to be overcome. If, for 
instance, the additional inclination is one in nuiuty- 
siz, or fifty.five feet in a mile, the additional power 
must be to the weight as one to ninety-six, or as 
fifty-five to the number of'feet in a mile, namely, 
5280. Id descending planes, so much inclined 
that the gravity would move tbe carriages too 
rapidly for safety, the velocity is checked by means 
of a break, which consists of a piece of wood of 
the same curvature as the rim of a set of the 
wheels, upon which the break is pressed by meaus 
of a lever, so adjusted as to be witbm reach of the 
conductor, in bis position on the carriage. 

Power. —Gravity, horse power, and steam power 
have been used on railroad. \^ere the road is 
sufficiently and uniformly descending in one direc¬ 
tion, gravity may be relied upon as a motive jKwrer 
in that direction; but on railroads gp.nerally, some 
other power must be resorted to in each direction. 
At the time of tbe constructiou of the Livepool 
and Manchester railway, much discussion took 
place, as to tbe expediency of using stationary m- 
locomotive steam-engmes. Hie remit of tbe dfl j. 
berations #ai, that if locomotives could be coo- 
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atructed within certain conditiona as to weigikt and 
speed, tbef would be preferable. The director 
accordingly ofTered a premium for the construction 
of such a locomotiTe, aa should perform according 
to the conditions prescribed. At the celebrated 
trial on that road in October, 1829, of which Mr, 
Wood gives a particular account in the edition of 
of his work on milroads, the locomotiTC, 
railed the Rocket,constructed upon the plan of Mr. 
Robert Stevenson, was found to come within the 
proposed conditions, and accordingly the decision, 
in respect ta that road, was in favor of locomotives. 
The opinion in favor of this kind of power of road, 
of which the inclination does not exceed abont 
thirty feet in a mile, has become pretty fully esta¬ 
blished. Stationary power can be as|d to advantage 
only on lines of very great transportation, as the 
expense is necessarily very great, and almost the 
same, whether the tran8|K>rtation be greater or less. 
Another objection to the use of stationary power is, 
that its interruption, in auy part, breaks up tlie line 
fur the time, which is not necessarily the case with 
a locoraotire. The alternatiTe, accordingly, ia 
between the use of locomotive steam engines or 
homes, and the choice mast be determined by the 
particular circumstances of the linesof transporta- 
tiou. The advantages of this species of ro^ are 
illustrated by the action of a horse upon it, compared 
with his performance upon the best turnpike, being 
as Mr. Wood assumes in one of bis estimates, in the 
proportion of 7.5 to 1 ; thus enabling us to dis¬ 
pense with thirteen out of fllteen horses required 
for transportation on the best common roads. The 
horse’s power of draught is much the greatest at a 
low rate of speed, since the more rapid the velocity 
the greater proportion of his muscular exertion is 
required to transport his own weight. But it is 
ascertained, on the Baltimore and Ohio railroad 
mat a speed of ten miles an hour may be kept up 
by horses travelling stages of six miles each, which 
would perform the whole distance between Balti¬ 
more and the Ohio river iu thirty-six hours. 'I'hc 
whole expense of transportation by horse power, 
iurluding cars, drivers, and every expense except 
repairs of the road, on the same railroad, from 
January co September, 1831, amounted to about 
one third of the gross tolls received ; and this ex- 
pensc, it was calculated, might be very materially 
reduced. The average consumption of coke by a 
locomotive engine, on a passage from Liverpool to 
Manchester, thirty-two miles is stated by Mr. 
Wood lo be 800 pounds, and the water evajkorated 
225 gallons per hour and 450 gallons on the passage. 
Mr. Wood computes that one of those locomotives 
will perform the work of 240 horses travelling at 
the rate of ten miles per hour upon a turnpike road, 
the velocity of the locomotive being fifteen miles 
per hunr. The fact is well establish^, that where 
the transportation is sufficient for supplying ade¬ 
quate loads for locomotive engines, and where the 
road is so constructed tliat they can be advantage¬ 
ously used, and where fuel is not exceedingly ex¬ 
pensive, they afford much the most economical 
motive power. 

HELIOGRAPHY. 

It is remarkable, that producing images by means 
of light; and which has lately attracted so large a 
■bare of public attention, under the various names 
of Photography—Photogenic Drawing—the Da. 
guerrotype, &c., should have bem discovered by 
three different persons at the same time * and that 


their methods should be totally distinct from 
other—tlmt of Mr. Fox Talbot, described so fully 
in our earlier numbers—that of M. Daguerre, ex¬ 
plained in No. XXII—and that of M. J. N. 
Neipce, the account of whose process is os follows, 
given in Mr. Neipce’i own wox^ :— * 

The discovery which I have made, and to which 
T give the name of Heliograpby, consists in repro¬ 
ducing tponianeoualy by the action of light, with 
the gra&tion of tints from black to white, the 
images received by the camera obtcHra, 

Fandemental Principle cf the Dheewry. —Light, 
in its state of composition and decomposition, acts 
chgnically upon bodies. It is absorbed, it com. 
bines with them, and communicates to them new 
properties. Thus it augments tlie natural consis¬ 
tency of some of these bodies : it solidifies them 
even, and renders them more or less insoluble 
according to tlie duration or intensity of its action. 

Such, in a few^words, is the principle of the 
discovery. 

Primtt}^ Pr^ara/i<m,—The sub¬ 

stance or primary I employ—that which boa suc¬ 
ceeded best with me, and which concurs most 
immediately to produce the effect is aephalium or 
bitumen of Judea, prepared iu the following man¬ 
ner :— 

I fill^ wine-glass about half with this pulverised 
bitumen. I pour upon it drop by drop the essen¬ 
tial oil of lavender till the bitumen can absorb no 
more, and till it be completely saturated. I 
afterwards add as much more of the essential oil as 
causes the whole to stand about three lines above 
the mixture, which is then covered and submitted 
to a gentle heat until the whole essential oil be 
saturated with the coloring matter of tlte bitumen. 

If this varnish should not yet possess the requisite 
consistency, it is to be allowed to evaporate atmos¬ 
pherically in a dish, care being taken to protect it 
from moisture, by which it is injured, and finally 
decomposed. If in winter, or during rainy weather, 
the precaution is doubly necessary. 

A small quantity of this varnish applied cold, 
with a 4ight roll of very soft skin, h) a highly 
polished tablet of plated silver, vrill impart to it a 
fine Vermillion color, and will cover it with a very 
thin and equal coating ; the plate is afterwards to 
be placed on heated iron, wliich ia wrapped round 
with several folds of paper, whence by this means 
all the moisture has been previously expelled. 
When the varnish has ceased to simmer, the plate 
is withdrawn, and left to cool and dry in a gentle 
temperature, secured against contact with a damp 
atmosphere. I ought not to omit mentioning that 
it is principally in applying the varnish that this last 
precaution it indispensable. In this part of the 
operation, a light circle of metal, with a handle in 

centre, should be held before the mouth in order 
w condense the moisture of the respiration. 

' Ibe plate thus prepared may be immediately 
%ubmitt^ in the focus of the camera to the im¬ 
pressions of the luminous fluid. But even, after 
having been thus exposed, a length of time sufficient 
for receiving the impressions of external objects, 
nothing is externally apparent to show that these 
impressions exist. The forma of the future picture 
remain still invisible. Hie next operation then is to 
disengage the shrouded imagery, and this is accom- ' 
plished by a solvent. 

Of ike Solvent and M^ner o/it$Prep»vHon.’— 

As the solvent must be a^pted to the purposes for 
which it is designed, the ii difficult to fix with 
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in ill caies it is better that it be too weak than 
too strong. That which 1 employ in preference, ii 
composed of one part, not by weight bat volume 
of essential oil of lavender poured upon ten parts 
by measure also, of oil of white petroleum. Th« 
mixture wMch is first of a milky consistency 
becomes perfectly clear in two or three days. This 
compound will act several times in succession. I 
loses its dissolving power only when it approaches 
tLe point of saturation; this state ia readily distin. 
guishedby an opaque appearance and dark brown color. 

The plate or tablet varnished as described, and 
esposed as directed, having been withdrawn from 
the camera, a vessel of tinn^ iron somewhat larger 
than it, and about an inch deep, is previctusly 
prepared and filled with the solvent to a depth 
sufficient ft> cover the plate. Into this liquid the 
tablet is plunged, and Uie operator, observing it by 
reflected light, begins to perceive the images of the 
objects to which it had been exposed, gradually 
unfolding their forms, tbougff still veiled by the 
supernatant fluid continually becoming darker from 
■aturation with varnUh. The plate ia then lifted 
out and held in a vertical position till as much as 
possible of the solvent has been allowed to drop 
away. When the dropping has ceased, we proceed 
to the last and not least important operation. 

Washinff. Mmner qf Procedure. —A very aim* 
pie apparatus answers for this operation, nimely, a 
board about four feet long, and somew^t broader 
than the tablet. Along each side of this board 
runs a ledge or border projecting two inches above 
its surface. It is fixed to a support by binges at 
its upper extremity, in such a manner as permits 
its angle of inclination to be varied at pleasure, 
that the water thrown upon it may run off with the 
requisite velocity. The lower end rests upon the 
vessel intended to receive the water as it flows down. 

The tablet is carefully placed upon the board 
thus inclined, and is prevented from slipping down 
by two little blocks, which ought not tu exceed the 
thickness of plate, that there may be no ripple in 
the descending stream. Tepid water should be 
Used in a cold day. The water must by np means 
be poured directly upon the plate, but above it on 
the board, so that descending in a stream it may 
clear away all the remaining solvent that may yet 
adhere to the varnish. 

Now, at length, the picture is completely dis> 
engaged, and if the different operations have been 
carefully performed, the outlines will be found to pos* 
sees great neatness, especially if the images have 
been received in a camera with achromatic lenses. 

When the plate is removed to be dried, which 
must be dune with great care, by a gentle evapora* 
tioD, it must be kept protected from humidity, and 
covered up from the action of light. 

Of all substances hitherto tried, silver plal 
upon copper appears to me to be the beat adapt, 
for reproducing images, by reason of its whitenei 
and structure. One thing is certain, that after thi 
wuhing, provided the impression has been well] 
dried, the result obtained is already satisfaOtory. 1 ‘ 
were, however, to be desired that, by blackening 
the plate, we could obtain all the gradations of 
tones from black to white. 1 have, therefore, 
turned my attention to this subject, and employed 
at first eulphate qf potuea. But, when 

concentrated, it attacks the varnish; and if reduced 
vrith water, it only reddei^ the metal. This two¬ 
fold defect obliged me tomva it up. ^he substance 


which I now employ is iodine, which possesses the 
property of evaporating at the temperatmr of the 
atmosphere. In order to blacken the plate by this 
process, we have only to place it upright against 
one of tiie sides of a box, open above, and place 
some grains of iodine in a little groovs' cut in the 
bottom, in the direction of the opposite side. The 
box is then covered with a gloss, to judge of tlie 
slow but certain effect. The varnish may then uc 
removed by spirit of wine. 

Hecapitulation .—It has been remarked above, all 
resins, and all residue of essential oils are decom¬ 
posable by light in a very aensible tlegree: to 
produce this effect it is oiUy required to spread 
them in very thin coatings over a proper surface, 
and to find a solvent which suits them. We may 
employ os dissolvents oil of petroleum, all the 
essential oils, alcohol, the ethers, and caloric. 

M. Niepce plunged the tablet, covered with a 
varnish of bitumen, into a liquid solvent. But such 
a mode of applying the solvent is rarely in harmony 
with the diminished intensity of the light in photo¬ 
graphic sketches obtained by the camera. 

It eger happens that the dissolvent is too strong 
or too weak. In the former cute the design is 
destroyed by the entire removal of tlie varnish ; in 
the latter, the images are not sufficiently brought 
out, and the design remains indistinct. 

Ilie effect of a solvent into which a photographic 
design is immersed, produces the removal of the 
varnish in those points where the solar action has 
been weak, or indeed according to the nature of the 
solvent, a contrary effect follows, that is to say, tlie 
points strongly acted upon by the solar rays, 
namely the lights of the picture, are eroded, while 
the shadows remain untouched. This takes place 
for instance when alcohol is used instead of an 
essential oil as a dissolvent. 

Solvents by evaporation or by the effects or 
caloric are much preferable. This action ca^ 
always be arrested at pleasure. Rut in this case it 
is indispensable that the ground or coating do not 
act as varnUh, it must he tough and as white as 
possible. The vapour of the solvent merely pene¬ 
trates the coating and destroys its texture, in 
proportion to the greater or less intensity of the 
light by which the design was impressed. This 
manner of operating gives a gradation of tone 
altogether impossible to be attained by immersing 
the design in any solvent. 

Lunar Climate.—The moon has no clouds nor 
any other indications of an atmosphere, Hence its 
climate must be very extraordinary; the alteration 
being that of unmitigated and burning sunshine 
fiercer than an equator!^ noon, continued for a whole 
fortnight, and the keenest severity of frost, far ex¬ 
ceeding that of our polar wiotera, for an equal time. 
Such a disposition of things must produce a constant 
transfer of whatever moisture may exist on its sur¬ 
face, from the point beneath the tun to that opposite, 
by distillation m vacuo after the manner of little 
instrument called a cryophorue. The consequence 
must be absolute aridity below the vertical sun, 
constant accretion of hoar frost in the opposite region, 
and, perhaps, a narrower zone of running water at 
the borders of the enlightened hemisphere. It is 
possible, then, that evaporation on the one hand, and 
condena^on on the other, may to a certain extent 
preserve an equilibrium of temperature, and mitigate 
the extreme severity of both climates.— Hereekel. 
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Mk. Stdrobon wu the Ant to form aod qiply 3ie 
pot h^ry to the porpoam of daotro-megii et iem { 
and that many yean sinoOf after haiiof obeerred, 
that, in thia aoimice, the eleotrlo power mlfht be 
diminUhed aliaoat at pleaiare, provtdod tite mag. 
netic power be iaerMed In pn^ortlon Jo the 
diminatiOQ of the other eleamt. la^eod, therefore, 
of oaiag the immeoae and espearfte ba tteri ea of 
formw tinea, he foond that one, Mding a pint, 
or at moat a quart of Uqoid, was ami^y nffinant 
to ocoaaion the uaual magnetio d e d ect io oa, rotations, 
&e. HU battery ia representad in Fig. 1< It 
conaiata of two ooppcr eyltndert, one plaoed within 
the other, and witii a bottom oonneettng the two. 
The outer eylinder U about throe liiehoa d i im e for 

voii. I.— 28. 


and eight high, and has aoldwed oh the ontjlde 

to it a wire, bearing a wooden oup to hNA iUenV3< 
'Fhe other part of the battery iaaeyUUdar ofafap, 
oj eqeal length to the coppere, and » roiw e for 
reeneeeht iteUoheaa wire tA h^p 

_™j«.dtoit. T. pOTirt riy fid 
itoadtlM eeoh otiiar when In ww w 

Iweod nmy be,dutaimd tottwMlM 

lilng pnt on et the bot t om ofilp^ iAde cylinder. 
oae thU aimple batUry, HI II Hwi a aatstare m 
nitrio aeM and water, about OM^ of the former 
to twelve or fourteen of thnUMer--^ by nnltte 
the two oapa e onrreot of iheftilld wffi dreabte, 
wfaiA win be of eonelcUraUe fatenai^ i bnt from 
tha fidaot chamieel action which takea did 

* . 

' h^i j* 
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the rapid deposition of oxyde, it will be of short 
duration: this, though a valuable instrument for 
the lecture table, yet is comparatively useless to 
show the chemical decompositions which depend 
upon long^ontinued galvanic action. The.constant 
battery of Mr. Daniell remedies this defect, as it 
remains in action with scarcely dimmished intensity 
for some days. It consists, (see Fig. 2,) of a 
copiicr vessel, three inches and a half in diameter, 
and varying in height, from sixteen to twenty inches, 
accoiding to the power which it is wished to obtain; 
witbinside this, at the distance of three quarters of 
an inch or ao, ia a second cylinder, made of sine, and 
without a bottom-^cach of these is furnished with 
a meremy cup, or what is more convenient, a small 
<.crew, which fixes the conducting wires in holes 
prepared for them : so for there is nothing peculiar; 
but Mr. Oaniell, considering the cause of the 
decline of action being the various chemicil decom> 
positions going on, interposed between the copper 
and sine, a memWane, formed or ox gullet, draw^ 
it like a bag over the sine cylinder { and also a rim, 
or slielf uf copper, is placed withUisidc the copper 
vessel, perforated with boles. This is the whole 
construction of this simple instmmant. To use it, the 
outer cell is hUed with a saturated solution of sulph¬ 
ate of copper, (blue stone,) and jiortioDS of the solid 
salt are placed upon the circular plate, or shelf, for 
the purpose of keeping the solution always in h state 
of saturation, 'i'be mtemol tube k Ailed with a very 
weak solution of sulphuric acid /md water, or it may 
be salt and water. A very grea*: improvement upon 
this battery is to substituie for if c ox gullet, a porona 
porcelain tube, and instead of t. S cylinder of sine, a 
thick rod of that metal covered carefully with mer¬ 
cury, and merely suppoHed at the top by a cross bar, 
as in Fig. 3. The mixture for this ia, eight measures 
of*water to one of oil of vitriol, i^hich has been 
saturated with sulphate of copper for the outer 
compartment-placing crystals on the shelf as 
before, and the same mixture of acid and water, 
but without the copper for the inner space. 

, A number of such cells may be connected, the 
zinc tide of one, and the copper side of thq next, 
as shown in Fig. 4 ; thus making a complete and 
very powerful battery. Six of tliese, holding a pint 
each, may be used effectually with Mr. Bachhoffner’a 
machine, described in the last number. 

In this instrument the sulphate of zinc, formed 
by the solution of the zinc rod, is retained in the 
membranous bag, or the porous cue, and pre¬ 
vented from dUTusing itself to the copper surf^; 
while the hydrogen, instead of being evolved as gas 
on the lurfoce, of the latter metal d icomposes the 
oxyde of copper of the salt there, and occasions a 
deposition of metallic copper on the copper-plate. 
Such a circle will not vary in its action for hours 
together, which makes it invaluable in the investi¬ 
gation of voltaic laws. It owes its superioritf 
principally to these circumstancesto the amalg^ 
mation of the zinc, which prevents the waste of 
that metal by solution when the circuit is not com¬ 
plete ; to the non-occurrence of the^redpitatioa 
« of zinc upon Ae copper surface; and to t^ com¬ 
plete absorption of the hydrogen at the copper 
surfoee—the addition of globules of gaa to tiie 
mslsllio platea greatly di minishin g, and introducing 
madi irragularity Into the action of a circle. 

MANUPAC^RB OF PENS. 

Qoius m'**' employed, at least, as 

«^y as tto seventh centoly. Fhigland is supplied 


vnth tills article ^m Russia and Poland, where 
immense flocks of geese are fed for the sake of 
their quills. The quantity exported from St. 
Petersburgh, varies from six to twenty-seven mil- 
lions. Twenty millions were last year imported 
into England from these countries. ^ may form 
some idea of the number of geese which must be 
required to afford the supply, when we consider, 
that each wing produces about five good quilli^ 
and that, by proper management, a goose may<> 
afford twenty quills during the year. Hence, it is 
obvious, that the geese of Great Britain ami Ire¬ 
land could sdford but a very limited supply. Ihe 
feathers of the geese of the latter countries are 
employed for making beds. 

The preparation of quills, or iouchirtff, as it <1 
called, is a curiofis and nice process. The Dut^h-, 
possessed the complete monopoly of the quill 
manufacture until about 70 years ago, when the 
process was introduced into this country, and now 
our quills are infinitely superior to those of 
Holland. 

Tb^uUls ore first moistened, not by immersion, 
but by /lipping their extremities into water, and 
allowing the remaining parts to absorb moisture 
by capillary attraction. They are then heated in 
the fire or in a charcoal chaffer, and arc passed 
quickly under an instniment with a fine edge 
which flattens them, in such a manner as to render 
them apparently useless. They are tiien scraped, 
and again exposed to heat, when they are restored 
to tlieir orignal form. This ia a remarkable fact, 
and deserves to be attended to. It may be illus¬ 
trated by taking a featlier and crushing it with the 
band, so as to destroy it fx) all appearances. If we 
now expose it to the action of steam or a similar 
temperature, it will speedily assume its pristine 
condition. Many of the quills, after this prepara¬ 
tion, are cut into pens by means of the pen-cutter’s 
knife, and are also trimmed. A pen cutter will* 
cut in a day, two-thiids of a long thousand, which 
consists of 1,200, according to the stationers’ 
computation. A house in Shoe-lane cuts gene¬ 
rally about six millions of pens, and last year, 
notwithstanding the introduction of steel pens, it 
cut more then it had done in any previous years. 
According to the calculation of pen-makers, not 
more than one pen in ten Is ever* mended. 

About thirty-one years ago, Mr. Bramah intro¬ 
duced portable pens into this country from New 
York, and took out a patent for their manufoctare. 
Tlic process for making portable pens is to form a 
vertical section of the barrel of the quill and po¬ 
lish the pieces. The pens are then cut' with • 
beautiful instrument, each quill affording aix pens. 
When they have been nipped coarsely, a polish is 
given with the pen-knife. Sixty thousand of these 
pens are manmactured weekly by two honses. 

An attempt was made to apply steel tips to por¬ 
table quill pens, but the success which was anti¬ 
cipated did not follow. 

Metallic pens appetr to have been first in^> 
duced as rewards for merit, but steel pens for 
writing were first made by Mr. Wise, in 1803, and 
were foshioned like goose pens. 

A patent was taken out in 1812 for pens with 
flat dieeks, and in this way all metallic pent were 
made for some time, as the rhodium pen of Dr. 
Wollaston, and the iridium pen of othm. About 
fifteen years ago, Mr. Ferry began to make pens, 
and about nine years ago they b^;aii to be manu- 
foetured Birmingham. The steel is pressed 
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into thin Bbeeto by a rolUn^ prdf. It u tben cat 
into Blips* annealM for fourteen hoara, and apun 
passed under the roller. By means of a peculiar, 
cutting machine the pena are O^nned in a falchion 
shape. But one half of the steel is thus wasted, 
and-no use has been found for it It is so thin 
that it cannot be welded, and it cannot be melted 
-‘'because it catches fire and bums, in consequence 
•^ot the air getting access between its thin leaves. 
7be fibres of the steel run in one direction, and 
the pjjps are cut in accordance with this dispo¬ 
sition. 'Fhe pens are then annealed. The prepa¬ 
ration for forming the slit then takes place. An 
extremely fine-ed^ chisel is brought down upon 
^h separately, and is allowed to penetrate two- 
thirds through its substance. Tl)p edge of this 
’ instrument ia finer than any razor, bat is much 
harder, aa it does not require to receive an edge 
during the whole of the day. This superior qua¬ 
lity is given to the steel by beating it for several 
hours with a hammer. It is an important fut, 
and appeam to have been discovered by ^ pen 
monafacturers. A triangular piece ia xiMt out 
out at the upper end of the slit in the pefl, wi.ich 
is called piercing. The next object is to give them 
their proper shape, which is efiecSed by means of 
a punch fitting into a corresponding concavity. 

llie pens are then heated red hot and dipped 
into oil, which must be at least three feet deep. 
The oil in a few weeks loses its properties and 
becomes charred. The next ojieration is polish¬ 
ing. This is effected in a peculiar apparatus, 
called, emphatically, the devil, consisting of a fly 
wheel and box, in which the peqs are placed, and 
to which a motion is given, resembling that re¬ 
quired in sIpikiDg tugetiior materials in a bag. This 
motion is contiuued for eight hours, when the pens 
are found to be completely deprived, by the fric- 
<tiua against each other, of any asperities which 
might'have existed on their edges, and though not 
visible to the naked eye, would have obstructed 
the free motion of the pen in writing. After this 
tliey are tempered in a box, shaken and brouglit 
to a hlne color, being carefully waluhed, and the 
heat lessened whenever a shade of yellow is ob¬ 
served on their surface. The slit is now completed 
by touc-hing its side with a pair of pincers. 

With regard to the numl^r of steel pens nlade, 
from information communicated to Dr. Faraday, 
it appear! that Mr. Perry manufactarea one hun¬ 
dred thousand weekly, or five million two hundred 
thousand per annum. Mr. GUlot employs 300 
pair of hands, and consumes 40 tons of steel an¬ 
nually. Now, one ton of steel produces about two 
millions of pens. Hence, this manufacturer alone 
makes eighty millions of pens annually. The total 
quantity of steel employed in this country for making 
pens amounts to 120 tons, which is equivalent to 
about two hundred millions of pens. 

Notwithstanding the immense product of the 
manufacture, it is remarkable that the consump¬ 
tion of qnills bos not diminished: this may be 
accounted for by the consideration that within the 
last ten or fifteen years, the population has in¬ 
creased one-third, and three people now con write 
for one at riie commencement of that period; and 
besides, both the Continent and America are sup¬ 
plied by us. When first introduced, steel pens 
were as high u 8a. per grots, they theo fell to 4t., 
and recently have been manufactured at Birming¬ 
ham at as low a price as id. the gross. It appears 
that ihe only interest that has suffered *by the em¬ 


ployment of steel pens is that of the pen-knife 
makers. Pens have also been made of horn and 
tortoiseshell, and if la no small consolation to con¬ 
sider that if steel shotild fail tis we can have recourae 
to such abundant materiaU. 

- ; -- 

MIGRATION OP SWALLOWS. < 

Towards the end of September, the chimn^, or 
common swallows, disappear, lliere have beem, 
varioDS conjeetnres concerning the manner in which 
these birds, and some of their kindred species, 
dispose of themselves during the winter. The 
swift is the only one of this genus, about which 
their appears to be little or no controversy—iti 
early retreat and streng^ of wing qendering its 
migration almost certain; but with regard to the 
rest, namply, the swallow, the martin, and sand 
martin, there are three current opinions, each of 
which deserves consideration. The first, which ia 
principally adopted by the Swedish and other 
northern naturalists, is, that these birds pass the 
cold months in a torpid atate -under tauter. This 

apparently-improbable supporition is supported by 
the following arguments. The places in which the 
species in question are seen, the latest and earliat 
in the year, are the banks of large deep ponds and 
rivers.* Almut the time of their disappearing they 
are observed to roost in vast numbers on branches 
of trees that overhang the water, which by their 
weight are observed to be bent, so as nearly to 
touch tha surface. Some obscure reports of swal¬ 
lows having been dragged up in a (orpid state from 
the bottoms of lakes have been eagerly embraced 
by the favorers of this hypothesis, and the proof 
is thus supposed to be complete. Against this 
opinion therd are the following obvious arguments. 
The swallow tribe live wholly oa insect food, and it 
is in the neighbourhood of waters that gnats and 
other winged insects principally ufiiound; when, 
therefore, food is scarce, it ia not to be wondered at 
that these birds should resort to those places, 
where it is almost always to be found in a greater- 
or les^quantity. Young swallows in autumn are 
universally observed to roost on trees, and to be 
extremely fond of congregating; when, therefore, 
they have fatigued themselves by hawking all day 
about the neat, it is highly probable that they 
should collect in large numbers on the nearest 
trees : and, besides those branches that hang over 
the water are less accessible to rats, weasels, and 
others of their enemies. Another reason too, on 
the eupposition of iheir migration, may account for 
their resorting in autumn to the sides of rivers; 
for by following the course of the stream they would 
more readily find their way to tbe sea. The sup- 
>osed fact of swallows having been found in a torpid 
Itate under water greatly wants confirmation. It 
is likely enough, indeed, that some have been 
drowned, while roosting, by the rising tide, and 
been fished up a few hours after, possibly while 
even in a state of suspended animation; but their 
internal structure wholly unfits them for existing 
for any length of lime immeraed in water. 

A more common opinion than the former is, 
that those species of iwallowa above mentioned, 
retire, like bate, to eavems and other ekeltered 
placet durii^ the cold veather, where thep pnt* 
their time m a torpid state, except when revived by 
a fine day or two thev are indneed by hunger to 
make their appearanen in the open air; for it is a 
known fact, and one/that happens almost every 
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jmr, thtt • mek of tokrablj mild ^ther in tim 
middle ci winter nerer fail* to bring out i fw 
■wtUowi, who diseppear agein on the return of the 
tro&t ; there are alio a few tnffieientljr authenticated 
initancea of swallowa haring been found torpid in 
the ahafta of old coal pita, and eliffa bj the aea aide. 
The facta aa far as they go are concluiiTe, namelj, 
that some indiriduala of theae apeciea pam the 
winter in tiiia country in a torpid atate, but the 
inatoncea are by no meana aufficiently numeroni to 
preclude the neeeaaity of dispoaing of the main 
body in another way, for from their multitudea, if 
they aU nerer quitted thia country, it ought to be 
by no meana an uncommon thing to diseorer them 
jn Uieir winter abodea, eapecially aa of late yeara 
they hare b«sn accurately aearched for, and the 
holea of* the aand martina hare been repeatedly 
laid open, without the amaUeat aucceaa. 

Concerning the third hypotheaia, the migraUoH of 
the Bwallow tribes, it may be obac^rved, that all the 
birda of tUa genua are far better fiyera than many 
others, whose migration is unirersally allowed, and 
that the deficiency of food ia a rerj sufficient 
motire to induce them to retreat to wanner cli-> 
mates; that the sudden appearing in apring of the 
main body, and their disappearing in antumn, to¬ 
gether wi^ the occasional appertnee of a few 
daring mild weather in the winter months, ^>eak8 
loudly in fitror of migrarion. But there are yet 
other more deciaire facta to be related in proof of 
thia opinion. Mr. White, one of the moat accurate 
observers that thia country baa produced, in his 
Natural History of Selbome,*' says, '* If ever 1 
saw any thing like actual migration it was laat 
Michaelmas-day. I was travelling, and out early 
in the morning. At first there was a great fog, but 
by the time I was got seven or eight miles towards 
the coast, the sun broke out into a delicate warm 
day. We were then on a large heath or common, 
and 1 could discern, as the mist began to clear 
away, great numbers of swallows, (hirundines 
ruaticm,) clustering on the stunted s^bs and 
bushes, aa if they h^ roosted there all night. As 
soon aa the air became clear and plea^t} they 
were all on the wing at once, and by a placid and 
easy flight proceeded on southwards towards the sea. 
Aftw this I did not see any more flocks, only here 
and there a straggler.’' 

Having thus launched our swallowa, let ua fol¬ 
low them in their course acrou the sea. In the 
spring of the year. Sir Charles Wager on hia return 
ip the channel from a cniiae, during acme very 
iormy we^er, aa soon aa he came within sound. 

. iga, fell in with a la^ flock of swallowa, which 
immediately settled, like a swarm of beea, on the 
I’iSPng. Tbej were so tired u to suffer themselves 
to be taken by band, and so much emaciated from 
the long continuance of heavy galea that they badu 
had to contend with, ai to be i^uced to mere akin\ 
and bone. After rating themaelvea for the ni^t 
they resumed Uudr flight neat morning. 

WiUou^by, the first Britiah wnithologiit, du¬ 
ring a visit in Spain, observed a multitude of half- 
•tarved swallows, in the province ot Andalusia, on 
tiuir progress to the south; and the brother of 
Mr. White, before mentioned, had ocular demon¬ 
stration, during tbs spring and autumn, of the 
mipatimi of birds across the Struts, among which 
were myriads of the swallow tribe, and many of our 
■oft biUed birds of paaaaM. la paaaing these 
Strrita tiiey scout and hurrwalong in little detached 
parties of sU or aeven in a fompany, and sweeping 


low, just over the land and water, direct thrir 
courae to the oppoiite eontinent, at the nanrowaat 
passage they can find. Hiay usually slope acivse 
the biy to the south-weft, and so pass on tn 
Tangier. 

^m all tim above conaiderationa, it seema to be 
pretty evident that twallows do not spend the 
winter under water; that a few, a probably some of., 
the later brood, remain with ua during the winter, 
for the most part in a state of torpidity, but that 
the main body migrates across the channel to 
Spain, and thence at Gibraltar paaaef to 
northern ahorea of Afirim, returning by the mwic 
road in the apring to Great Britain. 

The opinion that swallowa migrate to warmer 
climes at the approach of winter is aupported by 
Maraigh, Bay, Willoughby, Catesby, Rmumur, 
Adamson, Buffon, &c. Pennant and White were 
of opinion that aome of them migrated, and that 
others remained torpid in the holea of caverna and 
trees. The third opinion; via. that swallows lie in 
a torpid state at the bottom of lakes and rivers is 
adopted by Sehsffcr, Hcveliaa, Derbam, Klon, 
Ellis, Liiflueus, and Kalm. 


PERMANENT ELKCTRO-MAGNETS. 

BY MR. J. L. SMITH. 


Evkr since galvanism has been known to produce 
magnetism, especially under certain forms of ap. 
paratus, it has been a great desideratum to retain, 
permanently, the great power that is generated 
within the Umits of a few square inches of metal. 

A few years since, having seen what an intense 
degree of magnetic force could be generated in a 
.bar of soft iron, by passing galvanic currents 
around it; the idea (very natural to most persons 
witnessing the same experiment) oocurred to me, 
whether this magnetism could not in some manner * 
be retained; I was aware that so long as soft iron 
was made the agent it could not; and if tempered 
steel was used a difficulty would also present it¬ 
self, and it was not till al^ut eight or ten mon^ 
since that the following experiments were put 
into operation. The object tlUt I had in view was 
to substitute for the iron used in tiie electro-magnet, 
red hot steel and cool it suddenly. 

A few feet of copper wire were coiled as shown 
in the figure, the arrangement being such that tbe 
galvanism in Its circuit would generate north and 
south polarities, at the end of &e respective e<^s. 

Pnltivs Pols. NofiUvt Polo 



faking place in the current of the galvanic fluid. 
Hie two extremities of the wire were attached to 
k battery, consisting of a single pair of plates, each 
plate of dkout twelve square inches. A horse- 
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dioe of iron wu then introdaeed into the 
eo^ to teit their megnetio power; the iron wai 
found cqHtble of netalning ehont one end a half 
poondfl. After withdrawing the iron, a piece of 
steel, of tin same shape, made red hot, wat In¬ 
troduced, and both st^ end wire were plunged 
into cold water, and contrary to mp eacpe^tion, 
the steel was found to be but feeblp magnetic. 
1 then repeated the experiment, with this differ¬ 
ence, that befbre cooling 'the steel, I united its 
two extremitieB (projecting below the ends of the 
coils) by iT piece of soft iron, which by keeping up 
the circ^tion of the magnetic fluid, enabled me 


dianges the external fern and ehanetere^-yet tests 
are indispensable in proring the aceunoy ot the 
snrmisea and opinions, which die aothn the 
blow-pipe enables ua to form. 

The prindpal trats necessary are lulphttrie, nitrio, 
and muriatic add'^-the nitrate of sUTer-Hoainonia 
acetate of lead—tinctore of gallS'^praaeiBto of 
potasa—^nitrate of barytes— and the carbonate of 
soda. The maimer in which they act, and 
application in detecting Tarious snbstanees are as 
follows:— 

Stt^hurie Acid discorers the presmee of many 
other adds: it detects the carbonic by caoeing a brisk 


to procure a ma^t of some power, that is to say, iuodorous effervescence: the nitric by dismigsging 


the steel used weighing one ounce, after undeigoing 
this process, was able to snstain six ounces. It must 
be recollect^, that the instruments used were of a 
rude character, and that they could not create a 
temporary magnet of more than one and a half 


fumes, which become orange by contact with atmos- 
phericair; tfaetnundfic bywhitefhinea,xsbich become 
beautifnlly distinct by holding near ^em a atopper 
or feather moistened with ammonia; the acetic by 
the escape of pungent vapors, having the well- 


pounds power. By this experiment it will be seen known odour arumdic vinegar; and the /none by 
that one-fourth the maximum power developed was the moderate effervescence, arising from suffocating 
aecured permanently, bat it is not to be supposed fumes, which rapidly corrode glass exposed to their 
that in all instances the ratio of tte power i^cured, action. 

to the power developed, vrill be as great aa in this, From metaliie eolutione, it predpitates lead and 
bat I believe, if proper proportions be observed in mercury in heavy white clouds; tiwy may be die* 


the steel used, there will be sn a|f^roximatioa to 
this ratio, even when the magnetic force is of great 
intensity. 

This method of making magnets may be of some 
practical utility, for the apparatus required is of th< 
dmplest kind, constating merely of a few feet ol 
wire; moreover the magnets produced are of i 
greater power in proportion to the generating energy, 
than those made by any other process with which 1 
am acquainted. 

I will here mention an experiment which I have 


tinguished by the latter acquiring a yellow tinge 
when covered with boiling water. 

Thesearths thrown down by this acid are barytes, 
strontian, and lime; the two first ore totally insolu¬ 
ble, but the last is soluble in about 500 parts of 
water, and even less, if an excess of acid should be 
present. 

Nitric Addis extremely useful intbeexamination 
of minerals, from its powerful action on most of tbe 
metals and earths. To use it, place a small portion 
of tbe mineral finely powdered in a watch-glass, or 


tried in common with others, of making magnets by small glass tube, and ]w>uring over it a little of the 

attaching red hot pieces of steel to an artific^ mag- acid, expose the mixture to the heat of a spirit 

im, or to the temporary electro-magnct, and cooling lamp or common candle: the solution is then ready 
them suddenly. for examination, by exposing small quantities of it 

To an artificial magnet capable of sostaining eight separately to tbe action of the various tests, which 
pounds, I applied a piece of ignited steel weighing is best done in narrow glass tubes, into which about 
one ounce, semtrcular in form, and immeraed it in an equal quantity of water may be previously poured, 
water; it was found capable of sustaining three Aa a^esf this acid is of uo use, except occasionally 

ounces, only about one-fortieth of tbe power used, to an experienced person. Care should be taken to 

and in no experiment, although many were made, prevent its touching the fingers, as it stains the 

was the ratio between the produced and the produc- skin a deep and permanent yellow, 

ing powers greater. Muriatic Add is useful as a solvent, in the same 

The reason of this great disproportion appears manner as the nitric acid, though some metals, aa 
to be. that when tbe metal is raised to a red heat, lead and silver, are not dissolved in it. Tin, on the 
magnetism is not easily induced in it, and that it contrary, is readily solnble in mnriatic add; the 


is only when it arrives at a lower temperat];re in 
the cooling process, that it receives that magnetic 
virtue wlueh it retains, and this no doubt also 
accounts for its inferiori^ to the first method men¬ 
tioned—fur there the ^vanic fluid is made to 
circulate around tbe sted ; and the current of the 
magnetic fluid is also kept continuous by the soft 
iron uniting the two poles .—American 
jourtuU, 

ANALYSIS OF MINERALS. 

(Reeumed from page 171.^ 


action of nitric add on that metal is very violent, 
converting it into an insoluble white oxide. 

As a test, it discovers silver and lead, with which 
it forms a white predpiUte; the former becomes 
black by exposure to light, is insoluble in water, 
and soluble in liquid ammonia; tbe latter is not 
a/ected by light, and is soluble in nitric Mid, or in 
/bout 25 parts of boiling water : it also detects 
by the disengagemcot of chlorine, when 
'exposed to heat with tbe powder of any mineral 
containing a considerable proportion of tl^ metal. 

Oxalic Add is used to separate the oxides of 
titanium or cerium from that ofiron, the two former 


TXSTl. 

Tnx fimner paper treated of the management of 
the blow-pipe, aa applicable to ascertain tbe chemical 
character of mineral substances—a valuable part of 
analysis, but which must be followed up by pro¬ 
cesses more particularly chemical, as although the 
blow-pipe drives off some matters in vppor—de¬ 
posits others in a metallic form, and otherwise 


being precipitated, while the iron remains in solu¬ 
tion : but the chief application of thii acid is for 
the detection of lime. Oxalate of ammonia being, 
however, far preferable for this pnrpoae, it may be 
bnned tbe moment required, by mixing a little of 
Jie add hi a tube witK ammonia t on adding to it a 
solution, containing lima the smallest portide will 
« discovered; it will sh<^ the presence of lime in 
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•louMt aoj tpring water. MagneaUi if in any 
quantity, will be precipitated, bat not nnUl after 
■ome honre. Should barytea or atrondan be pre¬ 
sent, they must be preTioualy remored by sulphuric 

acid. • , - 

Nitrate of Silver is a most delicate test for 
muriatic acid, with which it forms a white cnrdy 
precipitate, which speedily blackens by exposore to 
light. With sulphnrett^ hydrogen, or any sol- 
phurets, it forms a black cload, and with c^mic 
acid a carmine red precipitate. 

Ammonia is chiefly nsefol for the detection of 
copper and nickel; when added in exbees to any 
scflation containing those metals, they will be*re- 
dissolved of a beantiful bright blue: to distinguish 
the copper from the nickel, add* sulphuric or nitric 
acid till the color has disappeared, and on immerdog 
a bar of sine, the copper will be precipitated, but 
not the nickel. Many other metals are thrown 
down by tliis test: as mercury, of a white color, 
which turns brown; silver, grey; iron, brown; 
platina, buff; sine, white, whic^ re-dissolves in 
excess of ammonia. 

Acetate qf Lead discovers carbonic, muiiatie, or 
sulphuric acid, by a white precipitate: the carbonic 
is known by the precipitate effervescing with nitric 
acid: the muriatic by its being soluble in acetic or 
dilute nitric acid which that produced ,by the 
sulphuric acid is not. Should a mineral contain 
pkag>horie acid, a white precipitate will be formed, 
which may be known by the following characters: 
heated by tiie blow.pipe on charcoal, it forms a 
pearly globule, which assumes a polyhedral form 
imm^iately the heat is discontinued; on again 
applying the blow-pipe, the phosphoric acid is 
decomposed, burning away with the smell of phos¬ 
phorus, and a globule of pearl lead is left. This is 
a very delicate test for sulphuretted hydrogen, or 
sulphurets in general, forming with them a black 
cloud. 

7\nefure qf Galle is a valuable test, from its 
extensive application to metallic solutions ; but os 
it is influence by the presence of other b^ies, it 
will be well to neutralize very carefully any excess 
of add, (with the carbonate of soda) previously to 
using tbe test. The metallic precipitates are: 
lead, white; cobalt, yellowish white; nickel, grey¬ 
ish white; bismuth and mercury, orange; silver, 
jrellowiih brown; chrome, brown; copper, brown¬ 
ish; molybedena, deep brown; titanium, reddish 
brown; uranium, chocolate; platina, dark green; 
iron, black—^fbr the latter it is a very delicate test. 

Prueeiate qf Potaeh is on the whole the most 
valuable teat possessed by the mineralogist, from 
the immediate smd characteristic effect produced on 
nearly all the metallic solntions, without the dis¬ 
advantage of having its effect much impeded by 
foreign bodies, as is the case with tincture of galla. 

With iron it forma at once the vivid tint 
Pruasian blue; with antimony, arsenic, lead, silverV 

and zinc, its precipitates are white: (if thesei 
metals are impnre the predpitates are more or less] 
colored): bismuth and manganese, yelbwlah white ;l 
cobalt, brownish yellow; chrome, green; nickel,* 
sea-green; titanium, grasa-greeu.; copper ^ moly¬ 
bedena, brown; uranium, reddish brown. 

NUraie qf Barytee is a useful test for the 
discorerr of sulphuric add, with which it forms a 
heavy wmte predpitate insoluble in water or aci^, 
but mdting before tbe bbw-pipe into an opaque 
milk y gtobola; the carbojutea also throw down a 
heavy white powder, but (it is immediately known 


i by its being re-dissolved with effervescence in 
nitric or muriatic acid. This test is frequently 
serviceable for freeing nitric solutions from the 
admixture of sulpharic add, which arises fivm the 
oxygenation of the sulphur when tbe pietallic snl- 
phurets are exposed to the action of that acid. 

Carbonate qf Soda throws down a white pre¬ 
dpitate with lead, titanium, and uranium ; a peai^ 
or lilac one with cobalt, and a blue one with copper; 
it should also be kept for the purpose of neutralizing 
occasionally the exceas of acid in metallic solutions, 
which, if considerable, always more or .less affects 
the action of other tests. It is sometimes useful 
as a flux for the blow-pipe, particularly in tbe 
examination of tbe ores of tin. 

ON THE CLOUDS, &c., AS PROGNOSTICS 
OF THE WEATHER, 

BT 3 . A. SPBNCEB. 

To those whose engagements may be at all in¬ 
fluenced by the weather, a knowledge of the 
formation of th^ clouds is extremely useful, as 
they are the unvarying indicators of the changes 
in the atmosphere. 

Tliere are sfven modifications of clouds—three 
simple, two intermediate, and two comi>ound. 

I. Tbe Simple- 1. Cirrus. 2. Cumulus. 3. 
Stratus. 

H. The Intermediate.—1, Cirro-Cumulus. 2. 
Cirro-Stratus. 

III. The Compound.—1. Citmulo Stratus. 2. 
Cumulo-Cirro-Stratus. or Nimbus. 

The C'hruJt is a combination of flbres, either 
parallel, or diverging: it is generally the highest of 
all clouds, and sometimes extends over more than 
half tbe hemisphere, although at others it is only 
here and there pencjlled in the clear blue sky. 
Dr. Forster has dividra tbe Cirri into three classe;;. 
the Reticular, tlie Comoid, and the Filiform Cirri. 
The Reticular Cirrus has, as its name implies, the 
appearance of a net. Tlie Comoid Cirrus that of 
a distended lock of hair; and the Filiform Cirrus 
that of bundles of thread. 

Tbe Cirrus is getiei-ully the harbinger of wind, 
and when it descends lower than usual we may 
predict a storm. 

The Cumnlue consists of convex heaps, rising 
from a horizontal base. This cloud is generally 
formed in the lower regions of the atmosphere. 
When the harbinger of run, the surface of the 
Cumulus has a very fleecy appearance. In dry 
weathSr the surface is well defined and rounded. 

It frequently remains during tim whole day. 

The Stratue is a horizontal sheet of clouds, 
formed near the surface of the earth. It includes 
those mists which frequently arise from low and 
damp situations. It generally rises about sunset, 
and disappears soon after sunrise. The appear¬ 
ance of the Stratoi.is generally followed by a fins 
day. 

The CirrO’Cwmulue consists of small roundish 
masses. It is formed from tbe Cirrus. This 
latter cloud ia frequently seen to lose its fibrous 
nature, and form itself into globnlor and irregular 
nusses; this is tbe Cirro-Cumulus. It is fre¬ 
quently seen in summer, and is generally followed 
by foir weather, but when seen together with the 
Cnmnlo-Stratiu it is the sure forerunner of a storm. 

The CirrO’Stratne .—The forms in which Ibi 
Cirro-Stratus a[tpear are very various. Like tho 
Cirrus, frem which it is frequently formed, it eon* 
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sUts of fibres, though the^ are generallj denser 
imd better defined than those which form the 
Cirrus. This cloud has frequently the appearance 
uf a shoal of fish, and has been called by some, 
" The Mackerel-black Sky.’* At other times^ it 
presents the l^pearance of a tumbling sea, and* is 
then mostly attended by an increase of tempera- 
and thunder storms. Rainy and windy 
weather generally follow the appearance of the 
Cirro-Stratus. 

Th» Cumulo-Stratu* Is composed of the Cirro- 
Stratus, blended with the Cumulus. It frequently 
jiresenta the appearance of vast banks of clouds, 
with overhanging masses. The Cumulo-Stratus 
opens a wide field for the exerdse of the imagi¬ 
nation, in tracing the outlines of cities, towns, 
mountains, giants, and fairies. Bat, alasl these 
appearances are bnt momentary, .as the Cumulo- 
Stratus is constafltly changing its form. It is to 
this cloud only that the following description of 
Shakespeare will apply 

" Sometimst ws us a cloud tbal's dimgoaiih: 

A vapour, somstimsi like s bssr or lion. 

A towered citadel. ■ pendent rock, 

A iorked mountain, a blue promontory * 

With trees upon't, thet nod unto tbe world. 

And mock our eyes with air. 

That wbloh i< now a horte, even if'lfa a tbouyht, 
The rack dinolvei, and makes It Indistinct, 

As water Is in waUr." 

This cloud is seen in all countries subject to 
sudden and repeated changes in the atmosphere. 
It predicts neither &ir nor foul weather. 

The Cuntufo-Ctrro Stratus, Nimbus, or Ram 
Cloud, is a system of clouds from which rain is 
falliug. The Cirrus stretches above it, while the 
Cumulus enters it from beneath. This latter 
cloud is frequently seen to rise in towering masses 
in the air, and there take the form of tbe Cumulo- 
Stratus. This soon becomes more dense, and 
iSrms the Nimbus. During the formation of the 
Cumulo-Stratus, the Cirro-Stratus frequently caps 
it. There is no cloud so easily distinguished as 
the Nimbus, and even those who are unacquainted 
with its structure can generally detect it. Tbe 
lower part is black and well defined, while tbe 
appw is surrounded by mist. 

The following metiiods of prognosticating tiie 
weather, by the appearance of the heavenly bo¬ 
dies, are extracts from an old work, entitled 

Thooaand Notable Things.’* 

To tell the veatherfrom the Stm If the tun 
rise red and fiery expect wind and rain.” *'Ifat 
son-riting it be cloudy, and the clouds disappear, 
as the aun rises higher, it is a sure sign of fine 
weidher.” ”If tlm tun set red, it is a sign of 
weather.” '* If it set in a muddy misty color, 
it is a sign of rain.” 

teU the veather by the moon :—” If tbe 
moon shine clear, and not encompassed about 
with mists, it will ^ Mr weather.” ” If the moon 
is misty or dim, wind, rain or snow, fellows within 
twenty-four hours.” 

7b Ml the weather by the Stare i—**T\yo start 
more bri^t than ordinary in soinmer signifies great 
vrittda and wet.” If they twinkle or blase in winter, 
the wind north or east, la a sign of great frost.” 

” When they are seen to fidl or shoot, is a sign 
of a great rain and wfatds.” 

7b feff the weather by the Jhifefiow“If two 
rainbows appear, signifitt fUr for the present, and 
two or three days after rain.” “A rrinbow 
appearii^ aft^ a long drought is a rigu of rain; 


Irat after a bng time of wet, feir weather.” •• If 
it ^pear big, It Is'a sign of mudi wet; bnt if very 
of wind.” ** If it appear in the morning, it 
is a sign of small rain, and presently after fair 
weather.” 

To tell the weather Jr^ the eloudta —” If they 
are round, and of a dapple grey color, (Cirro- 
Cuaulus,) and the wind north or east, feir wea¬ 
ther for two or three days after.” “If they appear 
like towers or rocks (Nimbus) it is a sign of 
much iw.” “ If clouds that are small, (CuroulusO 
grow bigger and bigger, it is a sign of much rain; 
but if great clouds waste and grow less it is • sisn 
of feir weather.” 

ft tell the weather from fifwfe:—** If they arise 
from rivers and ponds, and then vanish, fair 
weather.” ** If from thence to the bill-tops, rain 
the same day, or two days after.” •* If a general 
mist before lup-ruing, near full moon, signifies fair 
weaker; but if such a mist in the new of the moon, 
signifies rain in the fild of tbe moon : but in tbe old 
of the moon, aignifiea rain in the new.” 


AbftjSING EXPERIMENT. 

Hals fill a Florence flask with water ; place it over 
a lamp, and let it boil for a few minutes; then 
cork the mouth of the cask as expeditiously as 
poasibld, and tie a slip of moist bladder over tlie 
cork to exclude tbe air. The water being now 
removed from the lamp the ebullition will cease; 
but may be renewed by pouring cold water gradually 
upon the upper part of the flask; but. If hot 
water be applied the boiling ceases. In this 
manner the ebullition may be renewed and again 
made to cease, alternately by the mere application 
of hot and cold water. 

Ibe theory is this: water boils at 212‘', under 
the common pressure of our atmosphere; now, 
if tbe atmosphere, or a part of it were removed, 
the pressure on t^ surface would be less, and the 
consequence would be that w^er would boil at a 
much lower temperature; and this leads ns to an 
explanation of what takes place in the foregomg 
experiment. We fill a flask half full of water, 
and boil it for a few mmutes over a lamp; tbe 
steam which rises forces out die atmospherio air 
and occupies its place; we then remove the lamp 
and secure the flask so as to prevent the re-admiisiou 
of atmospheric air. If cold water be poured over 
that part of the flaak occupied by tiie steam, the 
cold wi^r will condense it, end thus a vacuum 
will be formed. The water then having no pres¬ 
sure of atmospheric air, qr steam, commences 
boiling afresh; but if hot water be poured upon it, 
the steam again occupies tbe surface, and the 
boiling ceases. 


'AINTIN6 MAGIC LANTHORN SLIDERS. 
To the Bator, 


Snu—The directions given in No. 6, recom¬ 
mending oil colors for painting magic lanthom 
lUders, are not altogether correct. The following 
iriiich I believe have never been before published 
n any book, and whicb are very caref^y kept 
lecreC by tbe trade, may ba dapeoded upon. 

Provide a small moUer, and a piece of Buck 
{round glssa, S or 6 inches square, to grind the 
idore on, a amaU pallet knife, and a few small 
Mttlm to put the colorain. For red get a drop of 
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loarietltke. Blue.tike Pmidanblue. Ydlow,tike 
Gr«ea;e.keapl^ofdiiti0a4T»rdI^ 
md g&d it with a quarter of Us balk of gamboge. 
Bromii boiiit unberand bunt deiuuh.>4)bckf lamp 
TlieaeantbeoolTocdocafiiatare traa^M* 
not, and it for painting udera. 

Haring all your oolora, grind them in balaom of 
mixed with half & bnlk of tanMntine* or 
a little iDMa,^ too titiek fbr grinding u$jr or oee 
naatio varniaht wbidi will get harder sooner tiiaa 
the oAer, u it will take ^ or aereikdajra to harden; 
but the b^m la more beantiAiL To paint the ^aaa 
black ronhd the paintiogt dlaa^reasMaltam in t«r« 
pentiney mixed witii lamp Mack. Hariog ground 
all poor colors put them in each bottle. ^XliMaaed 
t^e a little out with a Ut of stick, on a pleoe of 

f leas, not more than yoa want, as it dries rery aoon. 
f too thlok dilate it with torpentine.. 

To. print the sliders yoa must design yonr snbject 
on paper, place It under the glaas, and palirt upon 
the fliae according to the derifo bentotk. 

A cowaTAMT EXAnnn. 


MISCELLANIES? 

Coul Mhet of Bohtnia. —^The following is an In¬ 
teresting description of the Testable appearanoes 
present^ by thia mineral Ina place wbere the traces 
of its origin are more distinctly observed Ahan in 
others Ike finest example I have ever witnessed 
is that of Bohemia jnst mentioned. Ike most ela¬ 
borate imltationa of living fbUeg^ npon the pointed 
ceilioga of Italian palaosa, bear no comparison with 
the beauteons proraalon of extinct vegetable forms 
with which, the galleries of these fostnxctive coal 
mines are overhnng. Ike robf is covered u s canopy 
of gofgeona t^estry, en ii ched with ftetoons ot most 
gracefol foliage, finng in wild liatgQiar profusion over 
every portion df its snrfoee. The eflect is heightened 
by toe CMtrest <^toe cool black color of these v^- 
tables with the light ground work of the rock to 
which they wme attached. The spectator foria him- 
sdf tranaported, a* if by enchwtment. Into tiie 
forests anotoer world; he beholds trees, of forms 
and characters now noknowu npon the foce of the 
eerto, presented to his aenaea aunoat in toe beqnty 
and of their primeval life; their soriy stems 
end bradiDg branches, with their deUeete apparetas 
of foBM, are all qweed before him, little maprired 
by the ^ae of oonntiess agee, and bearing Mthfol 
raeords of axtinet syitema ^ vegetation, which began 
and terminated in tfaaes of which these relies are toe 
infeilible hldtoileiti - Such are the grand natural 
fierfioffo, wheraltt tooM moat ancient remafos of (he 
v^taUe k tag do nf at CT ueses ied in e state in- 
ta^ty little short of itoeir Uvuig perfecticm under 
eooditlonoof our plmiet whiA exirt no more."— 
Lr. BoeMsiufo M^ewofor ZVeoffM. 

M far-WriUii^ m AoeXofo/r.-^Rednce eqnH 
peris of vard^ria afidiri-aiBmfBiae to powder; adlf 
a fourth part of lamp htaek^ ad five puts ofwater}\ 
Ifix the oomporition'wett in aotone mortar { add 
the water gnriu^y, end take o»e to ohake the 
eomporition before h it used. 

‘ CMWM^rioit qf Aqpfo ArUekt fo 
;^niO foUowing is an accurate estimate of m home 
: O 0 wtom pticm of Bnriad in the greet staple artiriea 
—lawe^ maufoeturee. Of wheat fiftea 
quoftare eio annually coneumed In Great 
Ithbitriwuta quarter of wheat to eeeh 
mA ^ Of Brit ti^ty.fivo wimwi bushels 


ere annually used In breweries ad distilleries In 
the United gi« iy dnni f ad there are for^-six 
toouaad ecrea under cultivetion with hops. Of 
the qoutitr ef potatoes, ad’other v^teUes ooa- 
nin^ we ave no aecoate. Of meet about one 
mfiikm two hundred ad fifty t housa nd head oS 
eattle, she^, ad pigs are ibid during the year in 
Sodtfaftrid aaarkft el^, whUto is probebly rimut e 
tento of ton consumptia. of tiie whole ItingdodT' 
The quatity of tea consumed in toe United lOngdora 
is about thi^ million pounds annually. Of tngar 
neariy four million bnodred-weighta, which is a 
eonsnmption of twenty poada for every4ndividuri, 
reckoning the population at twenty-five millions : 
ad of*coffee about twaty million pounds are unu- 
ally oonsui^. Of aoep one hundred ud fourteen 
million pounfia ere oonanmed: and of candles about 
one hundred and leventea miUion pounds. Of 
clothing we ennurily mmaCsoture about two hun¬ 
dred million pounds of cotton wool, which produces 
twelve hadred million yards of calico and various 
other Cotton fabrics, ud of these we export about a 
third, 80 that eight hadred million yards remain 
for home consumption, being about thirty-two yards 
unusHy for etch person; toe woollen muufacture 
consumes about thirty million pounds of wool. 

Galtie Acid^ tpetailjf prqsored.—According to 
Dobereiner, gallic acid may be prepared by mixing 
a oonoutratM inforion of galls with acetic acid, in 
order to decompose the gallate of Ume; it is then 
to be shaku for a few minutes with ether, which 
takes up much gaUie acid t the ether is to be slowly 
evapors^, ud i^o acid is obtained in a very 
short time in small colorless crystals. 

7b tfqp Me Ravaeto t(f CtderfillaTtfrom 8hrub$, 
PUmUf SBuf VtgeiAUi. —^Toke a chafing dish, with 
lighted ehareori, ud place it under tbq branches of 
the tree, or bush, whereon are the eaterpiUan ; then 
throw a little brimstone on the coals. The vapour 
of toe snlphor, which is mortal to these insects, u2,‘ 
the snffocatiDg fixed air srisiDg feom the charcoal, 
will not only destroy all that are on the tree, bot 
wUl effhctnally prevent the tbirabs from being, at 
thri aeason. aested with toem. A pound of sul- 
phur will clear as muy trees as grow on several 
acres. - 

Another method of driving these ineects off fruit* 
trees ie, to boU together e quutity of.rue, worm¬ 
wood, ud oommon tobseoo (of o^ equal parts), 
in comma water. Ike liquor riiould be very 
etnmg. Sprinkle this on the leaves ud young 
bruuee every morning ud evening during the 
time toefrnft b ripening. 

iVfo fife Bermwefer.—Hus foatnimut consists 
in ganend of a tube, of the usual lugtb, pasabg 
through toe upper parts of a wooden dstern, to 
whito It la g!m, and the bottom of which ia 
made of laetoe^. The tube being filled with 
merenry, whieh 1ms bem previously well pnrged 
of air, ud ftiaeed in a pr^r position, toe an* 
perfluouf mereui^ deseenda into the cistern, ud 
ueamaa a levri in the tube dorrespontong with ^ 
wei^t ef the eztanal air. The anrfeoe of toe mer* 

In toe dstern is adjasted to the same levri by 
a aorew, wUdk presses more or leas agrinst the 
flexiUo leatoer at the bottom, end niMS or de* 
prase Si it at plasure. From the line of this level, 
whieh ia celled sero, the aoale commences and (s 
reekoned. upwards to the hei^t ot abont 32 
faMheei toe actual dlvirioutff the loele begin at 
•bout Ifi'hiohei. 



THE STEAM-ENGINE BOILER. 

Thx steam-engine consists of two distinct parts, in principle of condensation ; hw-preature engineg, or 
one of which a due supply of steam is generated— condetuinff enginet, as they are generally termed, 

in the other this steam is applied to put in motion a The boilers of marine condensing engines are simi- 

beam or a wheel, which by its alternate or rotatory lar in their construction, varying a little in form, 

motion acts as a prime mover of any machinery The boiler is a large v^sel formed of sheet-iron 
attached to it. In some instances these two parts plates hammered together. Its shape will be un¬ 
appear inseparably connected, as, for example, in derstood from the adjoining plate. The boiler has 

the locomotive engines. This, however, is not two priucipal tubes, one of which conveys to it 

the cose, as the boiler is here made only to act as water to be formed into steam, while the other 

points of supports for the other parts. To under- , conveys the steam from the boiler to the cylinder, 
stand then the structure of the steam-engine, it is | ffhese are the tubes with the arrows, in the figure, 
necessary to treat of each separately. At present lylt has guage-cocks to ascertain the height of the 
we shall confine ourselves to the boiler. / water in the boiler; a steam-guage, to indicate the 

Thu is the vessel in which the steam is generated, elastic force of the steam ; a safety-valve, to give 

aud forms an exceedingly interesting part of the exit to the steam, and prevent the explosion of the 

steam-engine. Nothing can be more brautiful than* boiler; an internal safety-valve, to give access to 

those adjustments of the boiler and cylinder to each the air, and prevent the compression of the sides 

other, by which the engine itself regulates the sup- of the boiler by atmospheric pressure, should the 

ply of steam to the cylinder, of water to the boiler, elastic force of the steam in the interior be Bud< 

and of heat to the furnace. It thus, in a manner, denly much diminished from any cause ; andaman- 

itself proportions the supply to the demand; and hole, by which admission may be bad to clean the 

with so much regularity and precision, that the boiler when necessary. The boiler is placed upon 

engine in its movements almost rivals the voluntary a furnace, supplied with a self-acUng damper; and. 

motions of living beings. The boiler now to be by Brunton's contriv«ce, may be made to feed 

described is that of land engines, octiug on the itself with fuel, accordij[ig to the demand. 
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Tht The tube c which conveys the 

water into the boiler is termed the feed-pipe. It 
proceeds from a cistern d placed above the boiler, 
and terminates a little lower than half-way between 
4he top and bottom of tiie boiler. The cistern d ia 
freely supplied-with hot water by the pipe which 
procMds from the hot well, and conveys (by a 
pump worked by the engine,) the warm water of 
the hot well to the cistern. The water thus con¬ 
veyed to the cistern would fall directly down into 
the boiler by the pipe e were it quite open. But 
as the demand for steam is not always tiie same, 
and it will not therefore do to have a conttant 
quantity of water supplied to the boiler, too much 
water might enter the boiler; or there might be tcm 
little and the boiler might then be injured by the 
heat. The feed-pipe, to prevent such irregularities, 
and proportion supply of water to the demand, 
is rendered self-acting in the following manner. 
At the bottom of the cistern d a valve is placed, 
which opens upwards when the rM which attacbes 
it to the lever c is raised, and admits water from 
the cistern to the tube e below it. The lever, as 
will be seen, moves on a fixed point at the upper 
part of the cistern. To one extremity of the lever 
a small rod or wire k is attached, which passes 
through an air-tight aperture into the boiler, sup¬ 
porting a stone-float at its extremity. This stone- 
float is counterpoised by a weight /, attached to 
the other end of the lever c. The weight is such 
as to balance the float in water, and, accordingly 
when the level of the water becomes lower from 
80 much being formed into steam, the float will 
descend, (as the weight cannot support it in air.) 
The float descending will poll down the arm of the 
lever to which it is attached, elevate ihe other arm, 
and thus open the vilve in the cistern, so that 
wi^r will pass from it into the boiler. When the 
float has Wn thus raised sufficiently, the weight 
will then puU down its arm of the lever and shut 
the valve, so that no water will enter. In this 
manner the water is kept always near the same 
level in the boiler. The cistern is supplied abun¬ 
dantly witli water by the pipe from the hot well, as 
it is called, the water in which is warm; so that 
there is a gain of heat proportioned to the excesa 
of the temperature of the water thus pumped in over 
the usual temperature of water. 

Connected with the feed-pipe of the boiler, there 
is a contrivanoe of great ingenuity called the eel/- 
acting damper. If the quantity of water supplied 
be uniform, the amount of steam produced wiU vary 
according to the intensity of the fire. If the fire 
be too strong, more steam will be formed than is 
required—if weak, too little steam will be produced. 
13y a damper, which contracts or enlarges the throat 
of the flue of the furnace, the strength of the fire 
may be increased or diminished, and the quantity I 
of steam will vary accordingly. As the steam iic I 
the boiler presses on the water, this water will rise\^ 
in an open tube to vrhich it has access to a height 
proportioned to the pressure. The feed-pipe e is 
such a tube: in it a weight is suspended, con¬ 
nected by a chain with a damper a. The chain 
passes through a separate tube in the cistern d, and 
over two pulleys b. The weighty is such as just 
to balanc* the damper a when immersed to a certain 
extent in water in Uie tube e, forced up by the 
daatie force of the steam. Let the weight and 
damper be adjusted to the required force of the 
•team, and be In a state of rest. They will remain 
•0 unto some change iu thej strength of the steam 


arises. Should its elastic force be increased, the 
water will be forced up in the tube; the weight, 
(or a greater part of it) being now supported by 
water will be lighter in relation to the damper 
which is entirely suspended in air; the damper will 
therefore descend and contract the thfioat of the 
flue of the furnace ; the draught will thus be dimin¬ 
ished, the fire moderated, and less steam formed. 
Should the elastic force of the steam be diminished, 
the water will sink in the tube, the weight will de¬ 
scend, the damper will be raised, the draught be in¬ 
creased, the fire bum more briskly, and mure steam 
will then be formed. •> 

In the boiler, two tubes, or guage^pipes, m n, 
each furnished with a stop-cock, are placed verti¬ 
cally, for the purpose of ast^rtoining the quantity 
of water in the <boiler. They are made of such 
length that the extremity of the short one is a little 
above, and that of the long one a little below the 
proper level of the water. Accordingly, when the 
boiler is heated, if the water be at its proper level, 
on opening the cocks of the two guage-pipes water 
will be discharged from the longer one, and steam 
from the shorter one. If the water be ton low 
steam will issue from both pipes; if too high, 
water will be discharged from both pipes. 'I'he 
water rises in and is discharged from the pipes by 
the elastic force of the steam which occupies the 
upper part of the boiler. This method of ascer¬ 
taining the level of the water was proposed by 
Savery. It ia still in use. 

Steam-Guage. —This is seen nip, at the right of 
the boiler. It ia fixed into the boiler, or some tube 
freely communicating witii it, and is open at both 
ends. It is cun'ed, in the form of the letter «, 
and contains a quantity of mercury. The atmos¬ 
pheric pressure acts on the mercury in the limb 
open to it, with a force of Id.7 pounds per square 
inch. If the steam act with the same force, the 
mercury will be at the same level in both limbs.' ’ 
If the steam be of higher clastic power than the 
air’s pressure, it will depress the mercury in the 
limb on which it acts, and force it up to a corres¬ 
ponding height in the limb open to the air. The 
difference will indicate the excess of the force of the 
steam over the air’s pressure. The tube may bcof glass 
or iron. In the latter cose, a float rests upon the 
surface of the mercury exposed to the air, which 
rises or falls with the mercury ; and, the upper ex- 
tremity of the float having a scale adjoining,, it acts 
08 an index, and shows the height of the liquid within 
the tube. 

Sa/ety-Vahe. —’The object of this valve is to 
permit the escape of steam, should it accidentally 
become stronger than the boiler is intended to bear, 
and thus prevent the bursting or explosion of the 
boiler. It is a valve so load^ as to open with a 
pressure of steam, a little more than is necessary 
to work the engine, and considerably less than the 
utmost the boiler can bear. The steel-yard safety- 
valve is much employed. This consists of a lever, 
the joint or fulcrum of which is set on a support at 
the side of a short tube or pipe communlcutiog 
with the boiler. From the lever immediately over 
the aperture of the tube, a rod descends, having a 
plug attached, which closes the tube. To the other 
extremity of the lever, weights may be attached, at 
distancea from the fulcrum, which will have power 
in keeping down the valve or plug, in proportion to 
their oistmice from the fulcrum. Tlie force of the 
steam will tend to push up the plug, (valve,) and 
permit foe, escape of the steam; tne atmospberio 
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pressure, and the weight attached to the Jever, will 
tend to i>re8s down the plug, and prevent the exit 
of steam. The valve will be open or shut, accord¬ 
ing to the relative strength of these forces acting 
oil it in opposite directions. In steam-boat en¬ 
gines, a 'donical plug is used, from which a rod 
rises, on which circular weights are placed, perfo¬ 
rated so that they can easily bo slipped off or on 
the rod. The weights arc thus pla^d above the 
valve, and, when set, cannot shift. In the steel¬ 
yard valve, the weight slips along the arm of the 
lever, ai^d thus acts with greater force; just as if 
more weights had been laid on. Sometimes the 
valve becomes ineffective, from being corroded, and 
Slicking to the tnhe. It is considered that explo¬ 
sions of steam-boilers, in those cases where the 
valve has not been rashly overloflded, nor become 
corroded, are owing to the sudden formation of a 
large quantity of steam, which cannot escape with 
sufficient rapidity by the valve. The sudden for¬ 
mation of a great volume of steam, is, most pro¬ 
bably, owing to the water being too low, the boiler 
too highly heated, and the wotcr then being thrown 
up upon the sides. It has been conjectured that 
explosions may sometimes he owing to the decom¬ 
position of the steam, or water, the hot sides of 
the boiler. This may take place; but it is not 
easy to sec how this would produce gas of greater 
clastic force than if the decomposed water had 
been formed into or remained steam. A second 
description of valve is seen at /, which acts in the 
same manner as the tube connected with the dam¬ 
per. is a tube with a weight to it, t—this weight 
rises vheu the pressure of the steam is high, and 
suffers it to pass along the tube j into the chimney a. 

Internal Safety-Valve. —The valve just described 
opens outtvnrds. T4iere is another which opens 
inwards, therefore termed tlie internal safety-valve. 

• The use of this valve is to admit the air to the 
interior, shonld the steam be suddenly condensed 
from any cause. Were there no such contrivance, the 
atmospheric pressure on the external surface of the 
boiler, (11.7 Ihs. on every square inch,) might crush 
the boiler on any sudden diminution of the elastic 
force of the steam. But the internal valve yields, and 
admits air whim the internal pressure on it is much 
diminished, and thus produces an equilibrium. The 
inicrnal safety-valve is shown at y. 

The Man-Hale.—T\\C; large opening at p is to 
give entrance to the iutcrior of the boiler, for the 
purpose of cleaning it. This is an operation perfor¬ 
med at longer or shorter intervals, according to 
the quality of water employed for the production of 
the steam. If the water contain much saline matter, 
the boiler must he denned frequently, otherwise there 
is a great waste of fuel in heating the water through 
the crust which forms at the bottom, and also a risk 
of burning the boiler, as, if the heat is not quickly 
carried off from the boiler in the form of steam, the 
metal becomes too hot, and is then more apt to oxi¬ 
date, (rust.) Also, from being too hot, it ctoMij 
risk of an explosion. 

The Furnace. —The furnace, above which thi 
boiler is placed, differs from a common fire-place ii 
being entirely excluded from the air, except at two 
parts:—at the grating, or fumace-bara, on 
which the fuel rests, and between which air enten 
and supports the combustion; tecond, at the throat 
at the bottom of the chimney, where the smoke and 
products of the combustion quit the furnace. Thus 
no cold air Is admitted into the chimney or above 
tlic hre, os in a common lirc-plncc; and hence the 


draught is more powerfixl, air supplied more quickly 
to the fuel, and the heat produced more intense, 
r is the door of the furnace, by which fuel is 
introduced. The damper, by wUeh the current of 
mr is increased or diminished, is shown at a. 
There are many contrivances for pr^enting smoke. 
This is effected by constructing the furnace so that 
the fresh coal is introduced below the Ignited coal 
by which the smoke arising from the fr^ coal is 
burnt or consumed as it rises. Considerable saving 
is effected in this manner, as the smoke contains 
much charcoal in suspension, in fine powder—much 
fuel being thus lost in ordfoary smoking furnaces, 
^e principle of Witty's smoke-consuming furnace 
will be readily understood, if we conceive a common 
fire to be mended by pushing fresh coals in beloWf 
instead of laying them on at the top.* To save beat 
the furnace is often placed inside the boiler, and 
the flue also conducted through the boiler. 

A very iogen^us furnace has been constructed 
by Mr. Brunton, of Birmingham, which may be 
termed a self-feeding furnace. He made the fur¬ 
nace circotar, and connected to it a hopper ]ilaced 
above, which supplied it with coals. Ihe furnace 
was made moveable, and caused to revolve, by 
being connected with the steam-engine; and thus 
a very uniform supply of beat was supplied to the 
boiley above. In each revolution, the hopper 
opened, and discharged coals into it, and this fee^r 
was regulated by communication with the damper; 
so that tlic quantity of coals was increased or di- 
miuUbed according to the demands of the engine. 


DIORAMIC PAINTING. 

nr U, DACUSBJIE. 

The principles of this new art have been most ad¬ 
mired, or perhaps most fully developed, in the fol¬ 
lowing pictures ‘.—The Midnight Mace—Landslip tn 
the Valley of Goldau—The Temple (f Solomvn—end. 
The Cathedral of Sainte Marie de Montreal,* Each 
of these painting has been exhibited with the alter- 
natcseffects of night and day gradually stealing over • 
them. To these effects of light were added others, 
arising from the decomposition of^rm, by means of 
which, as for example in the Midnight Mass, figures 
appeared where the spectators had just beheld seats, 
^tors, &c.: or again, os in The Valleg <f Goldau, 
in which rocks tumbling from the mountains replaced 
the prospect of a smiling valley. 

1. Pictoral Processes. —The canvas is painted 
on both sides. In this case, tlierefore, whether the 
subjects he illuminated by reflected or refracted light, 
one indesprnsable essential is, to employ a medium or^ 
canvas which is exceedingly traiisparent, and the tex¬ 
ture of which is as equal os possibjy can be obtained. 
lEitber lawn or calico may be used. It is also neces¬ 
sary to choose those stuffs of the greatest width that 
is manufactured, Co avoid seams, which are always 
difficult to conceal, espedolly in the priadpal lights 
of a picture. 

When the canvas thus selected is stretched, it is 
necessary to prime it, on both sides, with at least two 
coats of parchment size. 

f^rsf Pl^ect.—The first effect, which ought to be 
the clearer of the two, is executed on the right 
side of the canvas. The sketch is first made in 
black-lead, taking care not to sully tee canvas, the 
whiteness of which is the sole resonree possessed by 

• Their aUarfe to the l\>ranis St ParU, of which M. Os- 
guerre palntef anil profyletor. 
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whiteness of which is the sole rcsouree possessed 
by the artist for hringing out the lights of the 
picture; for white cannot be used in executing the 
first effect. The colors which I use are ground in 
oil, but laid upon the canvas with turpentine, to 
which I sometinfts add a little animal oil, but only 
for deep shadows, and these latter may be varnished 
without injury. The manipulation is exactly the 
same as in water-color painting, with this difference 
only, that the colors are prepared with oil instead 
of gum, and applied with turpentine instead of 
walcr. It will readily occur to the artist that he 
ran employ' neither white nor any opaque color 
whatsoever by coats, which in tlic second effect 
would occasion spots more or less tinted, according 
to the greater or less degree of opacity. It must 
1)C the endeavour of the artist to bring out effects 
at a stroke—at once; going over an effect injures 
the transparency of the canvas. 

Second Jiffect.—‘'I'he second effect is painted on 
the wrong side of the canvas, 'fhe artist in ex. 
ecuting this part of his work must employ no other 
light tliuii that which conies from titc front of the 
picture through the canvas. By this means the 
transparent forms of the first effect are seen ; these 
must eitlier be preserved, or painted over, according 
to the effect intended. 

First of all, a wash of some transparent blue is 
])ut over the whole canvas. This coating, likef tlic 
other colors, b prei)ared in oil, and laid on in 
essence of turpentine. The marks of the brush 
are effaced by a huge tool of badger's skin. By 
means of this coating the seams also arc concealed 
to a certain extent, by taking care to lay it on thin 
along the selvages, which have always less trans- 
])arency than the rest of the canvas. When this 
coating is dry, (he alterations intended to be made 
on the first effect, arc sketched out. 

In executing this second effect, the artist has 
nothing to be beyond modelling in light and shadow, 
without reference to local color or to the colors of 
the first picture, which are seen by transmitted 
light as transparencies. Tins part is executed by 
. means of a tint of which white is the base, .with 
which lamp-black is mixed in order to obtain agrey, 
the strength of which is ascerained by applying it 
to the wash of blue on the wrong side, oud then 
viewing it from the right side of the picture, from 
which position it will not be at all perceptible if of 
the proper strength. The gradation of tones is 
produced by the greater or less opacity in this 
tint. It may happen that the shadows of the first 
effect interfere with the execution of the second. 
To remedy this inconvenience, and to conceal these 
shadows, we can harmonbe tlieir force, by using 
the grey of a corresponding opacity according to 
the strength of the shadows which it u the intention 
to destroy. ^ 

It will occur to the artist, that it b necessary to 
urge this second effect to its utmost power. 
'When this general effect of light and shadow is 
finished on these princijffes, and the desired effect 
obtained, the picture may be colored, the artist 
uiing only the most transparent tints prepared in 
oil. It is still a water-color that b to be executed 
but lets turpentine must be used in these glazings, 
which produce a powerful effect only in proportion 
as they are repeated several limes, and with more 
of oil than essence. However, for slight effects of 
color, turpentine is sufficient. 

The Eelairage or Lightir^ up the Pictwea .— 
The first effect painted on UJ<j riglit or front of the 


canvas is lighted by reflection, that is to say, only 
by a light which comes from the front, while the 
second effect —that painted on the wrong side 
receives its light by refraction; that is, from behind 
only. In both effects we may employ both lights 
at once, in order to modify certain portions of the 
picture. 

The light which gir^ effect to the painting in 
front should come from above. The illumination 
which falls upon the second effect—that painted 
behind, should come from vertical openings, it being 
always understood that these are to be completely 
clos^ when the first effect is only seen. 

If it happen to be necessary to modify a part in the 
first effect or picture by a light belonging to the 
second, that is. coming from behind, then this light 
must 1 m inclosed so as not to fall, except on tlie 
proper place. The windows or oi>cning8 ought to 
be distant from the paintings at least two metres, 
(between seven and eight fret Englbh,) in order to 
give a power of modifying the light by transmitting 
it tbrougl) colored media, as tlic exigencies of the 
desired effects may demand. The same means uic 
requisite f^ir the first effect or front picture, 

It is admitted that the colors which appear on 
objects generally are produced only by the arnmgp- 
ment of the molecules of these objects. Con- 
scqiiently all those substances'used in piuntiiig nrc 
colorless: tliey only possess tlie power of refleefing 
such or such a rny of light which in itsi'lf contains 
all the colors. The more pure these substances are 
the more decidedly do they rcHecf the simple colors, 
newer, however, by an absolute or indcjHjndent 
property, which by the w.iy, it is not neej'ssary 
they should do iu order to repiTsent the effects of 
nature. 

To explain then the principles upon which dio- 
ramic iiaintings arc executed and lighted up, t.iki-. 
as an example the effetst produced when light is de¬ 
composed ; that is to say, when a portion of its com¬ 
ponent rays is intercepted. 

Put upon a canvas two colors —the brightest 
possible—the one red, the other green, botli ns 
near as may be of the same intensity. Now in¬ 
terpose a red medium, os a colored glass, in the 
stream of light which falls upon them — what 
bajipcns? The red color reflects the rays which 
belong to it; the green remains black. Reverse 
the experiment by interposing a green glass-the 
effect is also reversed; the green color gives forth 
its proper refleciion; the red-is now black. Tim 
effects, indeed, are not perfect unless the interposed 
media completely exclude all rays hut their own, a 
condition not easily obtained, for colored media 
have rarely the power of excluding all but one ray. 
The general effect, however, is sufficiently deter¬ 
mined. 

To apply this principle to dioramic paintings though 
j. in these jmintings tliere are only two effects repre- 
" sented, one of day in front, one of night behind. 
These effects not passing the one into the other 
Mtbout a complicated combination of the media which 
the light bad to traverse, jiroducc an affinity of other 
Offects siniUar to those which nature presents in her 
transitions from morning to night, and the reverse. 
It must not be imagined that it is necessary to 
employ media of very intense hues iu order to obtain 
striking modifications of color, for often a sliglit shade 
in the medium suffices to operate a very great change 
in the effect. 

It will be understood from these principles of 
dioramic art .iii wluch striking results are obtained 
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by a single decomposition of light, how important 
«t is to obserre the aspect of the sky when we would 
appreciate the tone of a picture, whose coloring 
matters are thus subject to decompositions so great. 
The best light for this purpose, is that from a pale 
sky; for where the sky is blue, it is the blue tone 
vif the picture also, and consequently its cold tone 
which comes out most powerfully, while its warm 
tones remain inactive. Their media are not present, 
and they are cast comparatively back into nentral 
tints by the blue medium of the sky—so favorable 
to the cold tones of the picture. It happens, on 
the contrary, when the sky is colored, that the warm 
/ones of the picture—ite red and yellow—coroe 
fortli too vigourously, and overpowering its colder 
tones, injure its harmony, or, it may be, give it quite 
a different character- a warm instead of a cold tone 
of color. 

It is easy to understand from these observations 
that the uniform intensity of colors cannot be main- 
tnjned from morning to evening. We may even 
venture to assert it to be physically demonstrated 
that a picture cannot he the same at all hours of the 
day. 'I'his, perhaps, is one of the caiisre which 
contribute to render good painting so difficult to ex¬ 
ecute. and so difficult to apprcci|tc. Painters, 
led inin error by the changes which take jilace 
between morning and evening in the appearance of 
tlicir pictures, falsely attribute these alterations to a 
varinticii in their manner of seeing, and color falsely, 
while, ill reality, the change is in the medium—in the 
light. 

THE HYGHOMETEll. 

Asy Instrument which enables us to measure the 
quantity of moisture present in the atmosphere is 
an ijyilrometer. The proportion of watery vapour 
lB.ld in suspension by the air is very variable, de- 
]>cnding as it docs, on scvcrul causes, none of which 
affect it more sensibly than change of temperature : 
it appears from a paper read by Mr. Wood before 
tbc Institute of Ci\il Engineers that tlic quantity of 
v.ipoiir varies thus 

At 52'^ F. it is 160th of the weight of the air. 

59 „ 80th „ 

86 „ 40th „ 

Hence it increases at a rapid rate as the tempera¬ 
ture is elevated which CcateriH paribvK) is what 
might he expected, A brisk current of air is also 
favorable, to evaporation, for through its agency the 
v.ipour being removed as quick as it is formed, 
space is afforded for more to rise. Until lately 
various organic substances, as hair or bone, were 
used for this purpose; such things contracting in 
dry weather and expanding in a humid condition of 
the atmosphere: this was the principle of tlie hy¬ 
drometers of Saussure, I)e Luc, and others. The 
organic matter having been prepared by immersion 
in n.au8tic alkali was attached to a moveable hand which 
worked upon an axis in connexion with a graduated 
scale. No better ilustration can be given of these 
organft hygrometers than the thin whalebone shav¬ 
ings, which being shaped into different figures, are 
sold as toys; when placed upon the hot mois^' hand 
they ciul up, and being removed reg^ in a short 
time their original form. 

There is however very little dependence to be 
placed on the hygrometers hitherto noticed; con- 
seqoRntiy they and all others are now snper^ed 
by tliat invented by Professor DanicU, King's 
College. The principle upon which th^ is con¬ 


structed is very different fh>m the former onest 
when a gloss of cold water is brought into a roon. 
filled with company, and consequently boated, mois¬ 
ture is soon deposited on the sides of the glass; 
this, which is dew, is a phenomenon which may he 
observed by everybody. Let ns inquire the cause: 
The atmosphere of the apartment we may imagine 
to be saturated with moisture, which remains in a 
state of vaporation only so long as there is warmth 
sufficient to maintain it in that condition ; when 
the cold vessel is introduced, a portion of the heat 
being radiated towards it, and the equilibrium dis¬ 
turbed, the air immediately surrounding the gloss 
isqooled, and being no longer able to hold the 
vapour in suspension, the latter is condensed in the 
form of water. 

After the above remarks it is hoped \hat the ex 
planation of Danicll’s hygrometer will be intelli- 
gilde: it consists of two glass bulbs at the extre¬ 
mities of a syphon^tube, the arms of which are of 
different lengths; into this instrument is introduced 
a quantity of ether, which as it cools, will condense 
into and half fill the lower bulb: previous to the 
above operation, a small thermometer is to be fixed 
in the longer limb of the syphon, having its elon¬ 
gated bulb dipping into the ether, but as close as 
possible to one side of the larger iMilb—the opposite 
ball of jhu hygrometer is covered with muslin ; when 
it is to be used the muslin is moistened with ether 
which by its evaporation produces cold in the empty 
bulb, and this acting like the cryopborous of Wol¬ 
laston, causes the inclosed ether to rise in a state 
of vapour. It is well known tbst cold is always 
produced by evaporation, and tlie temperature of 
the bulb itself being considerably reduced, the ex¬ 
ternal moisture is condensed; and that it may ho 
noted with the greatest accuracy, a rim of burnished 
n-.etal is placed round the bulb ; by the aid of tiie 
thermometer the temperature at which this takes 
place, and which is called the dew-point, can be 
readily ascertained : as it is convenient to know the 
difference between the external temperature and the 
dew-point, a thermometer is usually affixed to the 
pillar which supports the instrument. 

As the preceding description refers somewhat to 
the formatiou of dew ; U will not l)e altogether fo¬ 
reign to our purpose if we devote some space to a 
consideration of this phenomenon. Previous to the 
investigations of Dr. Wells, the ideas relative (o 
dew were very vague ond unsettled; some autlio- 
ritics contending tliat it arose from the earth, others 
that it descended from the atmosphere. One of 
the properties of heat is that it is continually radi¬ 
ating to colder bodies, until an equilibrium of tem¬ 
perature is obtained, and it was to this radiation 
that Wells ascribed the formation of dew. He ob¬ 
served that it rarely or never appeared in clouded 
lifghte; and in proportion as the sky was clear and 
xerene that it waa formed In the greatest abun¬ 
dance : when he stretched even a thin handkerchief 
on pins at a slight elevation above the ground, the 
dew waa deposited on tlie spot which was thus 
screened; this he accounted for from the supposi- 
I tion that its temperature never fell sufficiently low 
to condense the vapour above it, because that beat 
which was radiated from the earth to the handker¬ 
chief was not lost but radiated back again to the 
earth. Let this theory be carried out to its full 
extent and the clouds play the part of the hand¬ 
kerchief, acting like a xiair of confrigate mirrors, 
they reflect back to theVarth as much heat as they 
rcc’ive and thus preaeyve a balance of tempera- 
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.ture; but on a clear starlight night when no clouds 
are present, the heat of the earth is radiated into 
empty space, and its surface being chilled, the wa¬ 
tery vapour which surrounded it is condensed into 
dew. Dr. Prout, in his Bridgewater Treatise, says 
that “ the influence of radiation in producing cold 
at the earth’s surface, would scarcely be believed 
by inattentive observers. Often on a calm night, 
the temperature of a grass plot is 10 or 15 degrees 
less than that of the air a few feet above it." 

if experimental evidence of the truth of tUia doc¬ 
trine be required; let two different substances be 
exposed at night under the same circumstances, the 
one a sheet of polished metal, the other a flo^u- 
lent porous mass of wool: when these are examined 
the latter will be found saturated with dew, while 
the former il free from moisture; the reason of this 
is that metals, though the best reflectors, are the 
worst radiators, and in proportion to their bright¬ 
ness ; hence the surface of the polished metal ne¬ 
ver falls sufficiently low to condense the vapour, 
while the wool soon reaches the dew-point. 

Tu return, however, to the more immediate sub¬ 
ject of this paper, many individuals are iu the ha¬ 
bit of constructing what is called the tpotiffe hygro¬ 
meter, and for purposes not requiring accurate ob¬ 
servation, this simple instrument answers every 
purpose: a thin rod of baked, wood about^ twelve 
inches in length and suspended like a scale-beam, 
is made to work upon a pivot; to one end of this 
is fixed a sponge which is balaji(*cd by a weight at 
the opposite end; sponge like all organic substances 
is hygrometrical, consequently when the sir is loaded 
with vaponr, the sponge acquiring weight descends, 
und causing the rod to work upon a graduated scale, 
indicates the state of the atmosphere. The chief 
precautions to be attended to are, that it be kept in 
a situation where the temperature is equable ; and 
that the scale be graduated by keeping in the apart¬ 
ment with the instrument certain deliquescent salts, 
such as the nitrates of lime or magnesia. It is 
advisable to prepare the sponge by washing it in a 
Bolutinn of sal-ammoniac. The hygrometer is ge¬ 
nerally a faithful indicator of the weather, sc far as 
it prcdic:ts the approach of rain; and indeed is an 
indispensable instrument in the hands of those who 
interest themselves in the study of meteorology. 

W. PRB8T0K. 


CUTTING GLASS TUBES, &c. 

'I'riR different methods of catting of glass tubes 
which have been contrived, are all fonnd^ on two 
principles; one of these is the division of the 
surface of glass by cutting instruments, the other 
the effecting of the same object by a sudden change 
of temperature; and sometimes these two principles 
arc combined in one process. * 

The first method consists in notching the tab< 
at the point where it is to be divided, with the 
edge of Ibc tile, or of a thin plate of hard steel, or * 
with a di'imond; after which you press upon the j 
two ends of the tube, as if to enlarge the notch, or \ 
what is better, you give the tube a slight smart blow 
This method is sufficient for the breaking ef small 
tubes. Many persons habitually employ an agate, 
or a common flint, which they hold in one hand, 
while with the other they rub the tube over the 
sharp edge of the stone, taking the precaution of 
securing the tube by the help of the thumb. For 
tubes of a greater diameter^ yon can employ a fine 
iron wire stretched in a '^pw, or, still better, the 


glass-cntters, wheel; with either of these, assisted 
by a mixture of emery and water, you can cut « 
circular (race round a large tube, and then divide it 
with ease. 

When the portion which is to be removed firoiu 
a tube is so small that you cannot easily lay hold of 
it, you cut a notch with a file, and expose the notch 
to the point of a candle flame: the cut tlicn flies 
round the tube. 

This brings us to the second method of cutting 
tubes—a method which has been n\pdifiud in a great 
variety of ways. It is founded on the property 
]x>sse88cd by vitrified matters of breaking when 
exposed to a sudien change of temperature. Make 
nse of a piece of iron heated to redness, an angle 
or comer of which is to be applied to the tube at 
the point where it is to be cut, and then, if the 
fracture is not at once effected by the action of the 
hot iron, plunge the tube suddenly into cold water. 
The two methods here described can be combined. 
After having made a notch with a file, or the edge 
of a flint, you introduce into it a little water, and 

bring clone upon it the point of a very little tube 

previously heated to the melting point. This 
double application of beat and moisture obliges the 
notch to fly fight round the tube. 

When the object to be cut has a large diameter 
and very thin sides—when it is such a ve.ssfl as a 
drinkiog-glass, a cup, or a gas tube—you may 
divide it with much neatness by proceeding as 
follows :—After having well cleaned the vessel, both 
within and without, pour oil Into it till it rises to 
the point, or very nearly to the point, where you 
desire to cut it. Place the vessel, so prepared, in 
an airy situation; then take a rod of iron, of 
about an inch in diameter; make the extremity 
brightly red-hot and plunge it into the vessel until 
the extremity of the iron is half an inch below the 
surface of the oil: (here is immediately formed >a 
great quantity of very hot oil, which assembles in a 
thin stratum at the surface of the cold oil, and 
forms a circnlar crack where it touches the sides of 
the glass. If yon take care to place the object in 
a burixontal position, and to plunge the hot iron 
without communicating much agitation to the oil, 
tile parts so separated will be os neat and as uniform 
as you could desire them to be. By means of this 
method we have always perfectly succeeded iu 
cutting very regular zones from ordinary glass. 

The method which is described in some works, 
of cutting a tube, by twisting round it a thread 
saturated with oil of turpentine, and then inflaming 
the thread, we have found to be unfit for objects 
which have thick sides. 

Some persons employ rotten wicks dipped in 
sulphur. By the buniing of these, the glass is 
strongly heated in a given line, or very narrow space, 
which is instantly cooled by a wet feather or a wet 
stick. So soon as a crack is produced, it can be 
led in any required direction by a red-hot iron, or 
an inflamed piece of charcoal. 

Finally, you may cut small portions from glass 
tubes in a state of fusion, by means of c^mon 
Bcissars. 


CHEMICAL NOMENCLATURE. 

Tiirrb is of necessity a nomenclature in every 
science; and chemistry has its peculiar terms ss 
well as other departments of knowledge; though 
we believe that its principles may be acquit^ 
without any extraordinary expenditure of mental 
exertion. * 
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In the coiutniction of the langnage of modem 
chemistry, the terms employed happily express 
.'the materials of which bodies are composed; and, 
fbeing thus descriptive, they become opposite and 
Appropriate. Were the nomenclature of this science 
the exclusive .<property of any people or country, 
it would be a ** seded fountain’’ to all else beside; 
but since chemistry U the bhrtiiright of all, her 
legend must be formed of plastic materials obtained 
from a common source, thst all may read the history 
of her wonders. The terms of the modern no- 
ncnclature are therefore obtained from that lan> 
' giiage which is venerable for ontiquity—the vehicle 
of classic song, and which has OTer formed an 
essential part of the scholastic stumes of Europe. 
Significant epithets are employed, having their root 
in this spring of nniversnl recognition, and are 
selected as descriptive of the forms and characters of 
chemical research. 

A proper estimate of the superior value of the 
new nomenclature may be best obtained by com* 
purison, contrasting the new and ohl in juxta 
position; and, wo much mistake, if, wliild it throws 
the old terms into the hock ground and the ^shade, 
it does not bespeak a ready acquiescence in favor of 
the new nomenclature. In this estimate and con¬ 
tract, omplification would be uselesf and uncalled 
for; the selection may therefore he limited, and 
yet supply an ample specimen. Oil of tartar, oil 
of vitriol, butter of antimony, horn silver, sugar 
of lead, and cream of tartar, are terms altogether 
void of meaning and “signify nothing.” Is 
mujar of lead said (o be descriptive of its peculiar 
sweetness ? So arc also the sdlts of ittria and 
gluctna in a still higiter degree. Oil of vitriol and 
oil of tartar mislead by the adjunct oil, as the 
rhoinical constituents of oil are entirely absent. 
In the term copperas we might consider copper to 
be present, and naturally enough expect to hud lead 
black leadyet the former is a sulphate of 
iron, and the latter a compound of iron and carbon. 
Nor is this the worst of these antiejuated and un¬ 
meaning epithets, for the unwary would little 
susjicct a fatal poieou under the gifted name of 
• acid of sugar.” 

When wc turn to the new nomcnclatore, a more 
welcome language presents itself; though it cannot 
he reasonably expected that we are able to apply 
terms critically descriptive of some invariable fea¬ 
ture, to all the principles and elements of chemical 
research. Could this indeed be effected, the struc¬ 
ture erected would be a durable monument of skill; 
it would be stamped with a permanence which 
nothing could by possibility destroy, and which the 
novelties of discovery could never efface. Chlorine 
and iodine are examples of this description—these 
names are full of meaning, and the features on 
which they are' founded can never change. Chlorine 
as chlorine, whether simple as now considered, or 
hereafter proved to be compound, can never cease 
to be presented in a green attire ; and iodine in the 
state of vapour will ever assume a violet color. 
Chlorine is derived from a Greek word signifying 
green ; and iodine from a root implying violet. So 
far these names, therefore, are expressive and appro¬ 
priate. 

Oxygen is a species of elastic air or gas; we do 
>u)t, however, say that the name confeired on it is 
critically correct, because it has no right to an 
ezdusive monopoly of the term, which presumes it 
tu be the acidifying principle; for though it be 
often connected with ^e pi^nction of acjd forms, 


we find that there are acids, into the constitution of 
which oxygen does not enter; such as hjrdro- 
sal{diaric, hydro-chloric, hydro-cyanic, hydro-iodic, 
and bydro-bromie acids. Indeed, there are exam¬ 
ples wherrin the base may form acids as well with 
hydrogen as with oxygen, os snlphnr,• iodine, &c. 
If sulphur be burnt in oxygen, sidpbarous acid gas 
will ^ the product; but if potassium be heated in 
this gaa the oxygen will be abstracted from it, and 
transferred to the potassium, giving rise to the 
alkali called caustic potassa; so that the combina¬ 
tion of the one base with oxygen forms an acid, and 
the other base, similarly combined, an alkali. 
Oxygen, however, in combination with metals, in 
miner proportionals, forma compounds, known 
under the general name of oxydeai as ozyde of tin, 
or oxyde of iron; but as these propctrtionals ure 
fixed and definite in quantity, the prefix pro (or 
proto,) or the prefix per, are conjoined to denote 
the lesser or greater weight or measure of tlie 
combined oxygen. eTbese are the extremes, and 
the intermediate space, or links, between them, are 
described by the Greek numerals deuto, triio, Ac., 
such as the deiitoxyde of lead, or lead combined 
with two determinate proportionals of oxygen; 
and trituxyde of manganese, or manganese is 
chemical combination with three measures of oxy¬ 
gen. Sometimes the Latin numerals are used, as 
Ulustratod in the next paragraph. 

When sulphur combines with oxygen to form an 
acid, having distinct and specific powers of acidity, 
that acid will have its title or distinction conformable 
with the amount or degree of acidification, and 
a simple change in the term will announce its 
nature. Hence sulpbur-oua and sniphu-rfc acids, 
the former being the weaker degree of acidity, and 
the latter the greater acidity; while the occasional 
use of the prefix hypo implit*8 a still inferior 
proportional of oxygen, and of necessity an inferior 
acidity. Thus Apjw-sulphurous acid is a compound 
of lOU vapour of sulphur and 25 of oxygen, while 
sulphurous acid is composed of 100 sulphur ond 
100 oxygen. £fyy>o-8ulpfauric acid consists of 100 
snlphnr and 125 oxygen ; and sulphuric ^scid 100 
sulphur* and 150 oxygen. Combinations of the 
former with alkalis, earths, nr metallic bases, 
would be hyposulph-tfes or sulph-ifea, os hypo- 
sulphate of potaasa; sulphite of lime, and sul¬ 
phite of iron. In the latter case, we have Jiyposulph- 
ate» or sulph-efei, as hyposuiphste of magnesia, 
and sulphate of manganese; while deuto-sulphate 
of manganese points out the combination of sulpliu- 
ric acid; with the deutozyde of that ntetal. When 
hydrogen is concerned in the acid change which 
supervenes, hydro is the opposite prefix, as hydro¬ 
cyanic acid; as oxy is, in cases where oxygen is 
connected—thus ozyio^c acid. Measures of t^e 
ctynbined acid have in lilTe manner distinctive 
prefixes as descriptive of quantity. Carbonate or 
chromate fa descriptive of the neutral salt; 5tcar- 
boaate of magnesia, and 5tchromate of potassa 
yield us the specific information that the former is 
.composed of two proportionals of carbonic acid, 
united with the earth called magnesia, and the 
latter, two of chromic acid, combing with potassa. 
We have also ftinoxalate. fefrooxalate and y^enfoxa- 
late of potassa, or potassa combined with two, 
four, and five proportionals of oxalic acid. Hydrate 
is a term applied to express the combination ol 
viater with a metallic oxyde ; hence we say hydrate 
of lime, and hydrate of Mpper. It is substituted 
for the word hydro-oxyd^ An tankydrona salt 
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implies the absence of water of ciTsUUization or 
composition. Corabinatioos of carboiii sulphur, 
phosphorus, &c., not being acidified, are termed 
carburefe, sulpburefs, or phosphurefe, in general 
terms, or ip^fically, proto^sulphurets, per-ear- 
burets, &c.» 

In some instances triple talit are formed. In 
this case the term applied must express the com¬ 
bination ; and as one of these may act in concert 
with the acid, and not form a double bate, we say 
soda-muriate of gold; soda-muriate of rhodium; 
ammonia-ralphste of potassa; barjta-inlphate of 
platinum ; ferro-cjanate of potaaaa : potassa-sul- 
phate of nickel; and so on. In the salts of the 
earth, called gluema, there is a eulphate and a 
tetquitulphaie. The Utter prefix denotes an added 
proportionV of base; thus, the aee^MoIphate of 
glucina consists of 100 proportionals of snlphuric 
acid and 9R.4 of glucina, whereas the sulphate U 
composed of 100 of acid and 64.1 of base. 

This brief description must cpeak powerfully in 
favor of the new language of chemistry, of which 
a few examples, hawever imperfectly explained, 
or limited in nnmber, afford ample proof that, in 
reference to expressive eimplicity and nsefulness, 
there can be no jnst comparison between the new 
and the old nomenclature. 

The list of the old and new names of 
chemical substances will appear In an early Number. 


MISCEIJANIES. 

Receipt for Megilph. — Take eight ounces of 
sugar of lead, and eight ounces of rotten-stone; 
grind them together as stiffly as possible in linseed 
oil; then take sixteen ounces of white wax, and 
melt it gradually in an earthen pipkin, and when it 
is fluid, pour in eight ounces of spirits of turpen¬ 
tine ; mix thU well with the wax, and then pour the 
contents of the pipkin on the grinding stone to get 
cold ; when cold, grind the rotten-stone and sugar 
of lead with the wax and tuqtentine, and it will 
form an excellent megilph, which will keep for 
years : if too hard for use at any time, ad^ to it, 
as wanted, a little linseed oil. 

Raey Method of taking a perfect Copy from a 
Print or Drawing.—'TkVe a piece of clean lanthorn- 
horn : lay it upon the print or picture you wish to 
take off; then with a crow-quill, dipped in Indian 
ink, draw every stroke of the outline upon the horn; 
when dry, breathe upon that side of the horn whereon 
you have made your draft three or four times, and 
clap it directly on a damp piece of clean white 
'aper, with the drawn side downwards; then, 
pressing it hard with the palm of your hand, the 
irawing will stick to your paper, and the horn come 
off clean. 

This method is commonly practised by artiq^s, 
and especially engravers, vvith a fine kind of haril 
and glassy paper, called horn paper, which is to be 
bouglit at an artist's colorman’s in Oxford Street. 
The engravers scratch every line which is visible 
throngh the paper, and then rub red lead or red. 
ochre over the whole; when reversed, it leaves the 
color on' the gi uund laid on the copper plate beneath, 
in the finest possible lines—infinitely finer indeed 
than the lines made by the pen, especially as these 
spread by the pressure used in transferring. 

To Clean Marble, Jatper, Porphyry, !*«.—Mix 
ap a quantity of the strongest soap i"' with quick 


lime, to the consistence of milk, and lay it on the 
stone, &c., for twenty.four hou.*s, clean it ailer^ 
wards, and it will appear as new. 

This may be improved by rubbing or polishing it 
afterwards with fine putty powder and olive oil. 

7b Ctean Pie/nrer.—Having taken..tbe picture 
ont of its frame, take a clean towel, and, making jt 
quite wet, lay it on the fime of your picture, 
sprinkling it from time to time with clear soft water; 
let it remain wet for two or three days: take the 
cloth off and renew it with a fresh one ; after wiping 
your picture with a clean wet sponge, repeat the 
process tUI you find all the dirt soaked oat of your 
picture ; then wash it well with a soft sponge, and let 
it get quite dry : rub it with some clear nut or lin- 
se^ oil, audit will look as well as when fresh done. 

Weight j’/eem.—Steam is 1800 times lightet 
than water—that is, a given portion of water will, 
in the form of steam, occupy 1800 times the space 
it did before. 

7b make an Image that ehalt always stand 
upright ta a Glass Globe fill qf Water.—ideke the 
low«r part of the image of a man of wax, and tho 
Upper part of wood; then paint the figure all over 
with on colors, and put it in a suspended glass 
globe. After the figure is put in, then, whichever 
way the globe is turned, the image will stand upriglit 
in the middle. 

Native Country qf Maize. —Roulin, Humnoldt, 
and Bonpland, have noticed this plant in its native 
state, in America, and have hence concluded that it 
was originally derived from that country. Michaud, 
Dam, Gregory, and Bonafous state, that it was 
known in Asia Minor before the discovery of Ame¬ 
rica. Crawford, in his History of the Indian 
Archipelago, tells us, that maize was cultivated by 
the inhabitants of these islands, under^the name of 
^agovng, before the discovery of America. In the 

Natural History of China, composedby Li-Chi Tchiii. 
towards the middle of the sixteenth century, an exaoP 
figure is given of maize, under the title of la.-chou- 
cAa; and Rifaud, in his Voyage en Egypte, See., 
from 1805 to 1607,’* discovered this grain in a sub¬ 
terraneous excavation in a state of a remarkably 
good preservation. M. Virey, however, refutes these 
statements, by showing, that these authors have mis¬ 
taken the holeus sorghum for maize, an^ that the 
maize of Rifaud is the holeus bicolor, a native of 
Egypt, according to Delile. Where maize occurs 
in the East, there is no proof of its having been 
carried there previously to the dUcovety of America. 


QUERIES. 

12!^What it Mr. Boborts’s proesM for praaatviM animal 
budlet on page 312. . ' r 

]26—Would an electrical machine made witb a'lasinottt 
plate, instead of oaa of vlais. be effoctlve T—.if netMTOi on 
page 27. ’ ' . 

127 —Requested, tne result Of any experiments apoa tlie 
effect of medicated earths, or the coieratina of flowers 
Jntwered on page 418. 

12S—Is it posstble to produce a nine dahlia, or a eoenied 
dahlia, and if ao, what chance Is there of its rolor. or scent, 
remainine pennaoent 1—Jlntwsred on page 413. , 

129— How is bom to be dlsaolved, or redneeo to agelatl- 
noas substance ?—.^nnoered on page S71. 

130— How Is the muliiplieatioo or the figures m the rntfile 

lanthom produced ?—Does not our correspondent aliude to an 
exhibition called the dance of wltchea r If so, the maglo 
lanibom Is notused at alL We believe the secret is wholly 
confln^ to four or five persons: It shall be Inserted la our 
next dumber. "• \ , 

lai^Wbat is the prepartUoa of sjmpatlwUc inke r— 
Answered on ptge 841 
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THE DANCE OF WITCHES. 

Ov all the optical deceptions which baTO formed 
the subject of, pnblie ezhibitioii, no one, witii, 
perhaps, the exception of the phaotaainagorea, 
lias occasioned more amoiement and astonIsluDettt, 
than that mice shown hy Mr. Hcnr^, at the 
phi Theatre; and aftennrds by a Mr. Schmidt, at 
Leicester Sqoare, called The Dance ^ 
or " T%c Donee MpnJceye.^* accoMing as one 
or other of these was made the subject of the 
pictures. The meaner in which the fusion was 
caused, waa a complete possle, and to this day h|S 
liever been cxplaiAed, if gnes^ at, and the prin. 
4 iple known tQ be one object ilhiminatad by sevsi^ 
li^ts, and thus maltt]>Ued—still the imitation of 
nil the effiseti seen foiled when attempted to W 
}>rBctiscd by others. 

Tlie foilonring is e plein description of the whole 
very simple apparatus, and manner of working it, 
which we give tiie more really kpowing It to be 
exact and true, and beliering that there are a rery 
few persons in the whole kin^om who oan perform 
it, though itii an exhibition in the highest degree 
:i!>iusiiig, and may readily be shown in a private 
apartment, eepeclally where folding doors open 
from one room into another. ^ 

IVovide a medium, or screen, made of time 
r'<pcr—it should be the sise of the room, and hung 
i;ii in the aame manner as the curtain of a theatre, 
so that tite operator may have a space of six or 
eight feet on one side of it, and the audience on 
ihc other. If not made' of the lixe of the room, 
it should be surrounded on all tides with some 
sheeting, or something similar, to prevent any one 
fiom looking behind it; it should, however, be 
six feet at least in diameter; and if for public 
exhibition at least double this. On the operator’s 
side of this screen hang up the witch curtain, 
previously made thus :—Get a piece of thick ean- 
x-ws of the requisite site of the room, and punt It 
black on both aides, or else cover it with thick 
brown paper, so that no light can penetrate it in 
any part: then cut ont in the centre of it seven 
holes, (as represented in figure 2,) and cover these 
holes with the figures of witches, cut out on paste, 
hoard, (as seen in figure 3;) the bars, or bands, 
l)cing left to strengths the figure, as well as to give 
n littie shape to the outline. Now fasten to each 
figure a flap, or cover, of pasteboard, larger than 
(he figure itself. It must be fixed to the curtain by 
•t binge of rag, at the bottom of the hole it is in* 
tended to cover. These flaps must be fastened up 
by a single pin at the top, so that when palled out 
suddenly the flap shall fall down, and discover the 
figure beneath. A sidcLsection of the medium and 
curtain is seen in figure 4, where one of the flaps f t 
apparently falling. Next prepare two sticks, and 
n cross with a short huidle to it, (as represented in 
figure 5,) with holes in them to contain some thick 

Fig. 5. 



wax tapers, made thus:—Take a taper as sold vr. 
tile shops, unfold it, cut it into six equal ieng>:;.a, 
and twist them together, with a bit of common 
candle wick cotton in the middle of them, cut ic 
into pieces tbont two or three inches long, <A which 
there tiiould be fifteen in number | five for the 
croM^tix for the two sti^s—and four to be held 
in the hand. All that is reqaitite is now ready, 
except that the tapers may light eatily when wanted, 
toey may be burnt fom mioate, and the tips Ifaeit 
touched with spirits of turpentine. 

To manage the exhibitiou, and tat which an 
aaaistantia reqaitite, proceed as followsLight 
flour of the topers, which hold together iu the 
hand~direct the assistant to looaen the centre flap, 
which falling down suffers toe light to shine through 
the picture of tiSe wfteh upon the ftont screen, but 
no where else. One witch will only be seen upon 
it. Give yonr ssaistsnt two of tom candies, and 
there btingnow two lights, two witches will be seen. 
Let each of yon take one in each hand, and four 
witobea will be aeen. As the bands are moved 
■boat ao wfU the figures: and let ic be observed, 
tiiat it itialwaye necessary that the assistant should 
exactly imitate his matter in the motion of his 
bands, ftc. Tljpn the sticks being within reach, 
take one of them, and light the three candles upon 
it, being careful to blow out your own candles as 
toe others are lighted. You will thus have three 
candles, your assistant two—therefore five witches 
will be seen. The other person lighting those un 
his stick six witches ara visible. Hold both sticks 
in your own band, horizontally above your licad, so 
that the candles are eqiully distant from each other 
—turn yourself round, holding the candles quite 
still relatively to each other, and the six witches 
will appear to inarch around a centre. M’hile this 
is doing the assistant should get ready to light the 
candles on the cross: these being lighted rapidly 
end toe others extinguished, hold the cross hori¬ 
zontally, and a line of five witches will appear; 
hold' it vertically, and a circle of them, with one 
in the centre, will be visible: turn the cross 
round, and so will the witches move. Let the 
assistant open ultematoly the various other flaps, 
and so many groups will start into view, ail having 
the same motion, which may be infinitely varied by 
the motion given to the cross; and if a second 
cross be used at the same time, tlie apparent con¬ 
fusion will be indescribable and highly amusing. 

Ths figure 1 represents sevm groups, mede by a 
cross of six arms. The dimensions of the various 
parts are as follows ;>Distance between the me¬ 
dium and witch curtain is 2 feet 7^ inches. The 
centre figure ie 5 feet fttim the ground—the figures 
about two fe^ foom each other, and about 1 foot 
high. I'he atidis 4 feet 11 inebes etch, and the 
arms of the orois 2 feet from the centre outwards. 
These lengtoa were ^ken from Mr. Henry’s 
orignal' appantus, but for private view much 
smaller duneaslens may be adopted. By aubatf- 
tuting painti^ on glau for the pasteboard figures, 
color and grantor delicacy ia acquired. Alao, the 
ma^pc lantoom may be combined with it with 
effect; suppose the central figure to be that of a 
fiddler, shown by the magic lanthorn, and only 
moveable as to its arms, and around it several 
groups of dancing dogs or monkeys, made with the 
cross, and the effect would be much enhanced. 
Tlie figures themselves alto might easily be made to 
move by means of strings. 
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CARMINE. 

Oabmine is, according to Pelletier and Caventon, 
a triple conpound o( the cobring mbstanoe, and 
an animal matter contained in ccK^ineal, combined 
with an tfCid added to efiect the precipitation. 
The preparation of this articb is still a myaterj, 
becanse npon the one hand, its consnmption being 
very limit^, few persons are engaged, in its mann* 
factnre, and npon the ol^, raw material 
being cosily, eatensire experiments on it cannot 
be conveniently made. Snccess in thia business 
is said to depend not a little upon dexterity of 
manipulation, and upon knowing the instant for 
arresting the further action of beat upon the 
materiaU. 

' There is sold at the ihops dAFerent kinda of 
carmine, distinguished by numbers, sad possessed 
of a correaponding value. This difference de. 
pends upon two causes, either upon the proportion 
of alumnia added in tlie precipitation, or of a cer¬ 
tain qtuntity of Vermillion put in to dilute the color. 
In the first cose the shade is paler, in the second, 
it has not the same lustre. It is always easy to dis¬ 
cover the proportion of the adulteration. By avail¬ 
ing ourselves of the property of ^ure carmine to 
dissolve in water of ammonia, the whole foreign 
matter remains untouched, and we may estimate iti 
amount by drying the residuum. 

7b make Ordittary Carmine. 

Take 1 pound of cocliineal in powder; 

3 drachms and a half of carbonate of imtash; 

8 drachms of alum in powder; 

3 drachma and a half of fish glue. 

The cochineal must be boiled along with the 
potash in a copper containing five pailfuls of water 
(60 pints :)* the ebullition being allayed with cold 
water. After boiling a few minutes the copper 
^ust be taken from the ffTe, and placed on a 
table at such an angle as that the liquor may be 
conveniently poured off. The pounded alum ia 
then thrown in, and the decoction is stirred, it 
changes color immediately, and inclines to a more 
brilliant tint. At the end of fifteen minutes tiio 
cochineal is deposited at the bottom, and the bath 
becomes as clear as if it bad been filtered. It 
contains the coloring matter, and probably a little 
alum in suspension. We decant it then into a 
copper of equal capacity, and place it over the 
fire, adding the fiah-glue dissolv^ in a great deal 
of water, and passed through a tieve. At the 
moment of ebullition, the carmine ia perceived to 
rise up to the surface of the bath, and a coognlum 
is formed, like what takea place in clarifications 
with white of e^. The copper must be imme¬ 
diately taken from the fire, mid its contents be 
stirred with,a spatula. In^ course of fifteen or 
twenty minutes the carmine ia deposited. The 
supernatant liquor ia decanted, and the deposit 
must be drain^ upon a filter of fine canvas or 
linen. If the operation has been well conducted 
the carmine when dry cmahet readily under the 
fingers. What remains after the precipitation of 
tihe carmine is still much loaded with color, and 
may be employed very advantageously for car- 
minated lakes. 

By the old German process carmine is prepared 
by means of alum without any other addition. 
As soon as the water boils the powdered cochineal 
la thrown into it, stirred well, and then boiled for 
six minutes; a little groond alum ia added, and 
the boiling U continu^ for three minutes more; 


the rrssel is removed firom the fire, the li^or ia 
filtered, and left for three days in porcelain ves¬ 
sels, in the coarse of which time a red matter 
ftlls down, which must be aepented and dried in 
the shade . This is carmine, wbidi is sometimes 
previoosly purified by washing. liquor after 

three days more lets lUl an, inferior kind of car¬ 
mine, but the residuary coloring matter may also 
be separated by muriate of tin. 

The proportions for the above prooeM are 380 
parts of clear river water, 16 parta of owhineal, 
and 1 part of alum; there is obtained from II to 
2 parts of aarmlne. 

^Another Carmine'vitk iariar.—To the boiling 
water the cochineal ia added, and after some time 
a little cream of tartar; in eight minutes more 
we add a litUe alum, and continue die boiling for 
a minute or two longer. T'hen take it firom the 
fire, and pour it into gloss or porcelain vessels, 
filter and let it reqose quietly till the carmine falls 
down. We then decant and dry in the shade. 
The proportions are 8 pounds of water, 8 ox. of 
cocLlueol, I ozt of cream of tartar, I os. of alum, 
and the product is an ounce of carmine. 

Proceee Madame ('enette of AiMtetdamt with 
sail of sorrel.—Into air uaila of river water, boil¬ 
ing hot, throw two pounds of the finest cochineal 
ill powder, continue the ebullition for two hours, 
and then add 3 ox. of refined saltpetre, and after 
a few minutes 4 ox. of salt of sorrel. In ten 
minntea more take the copper from the fire, and 
let it settle for four hours; then draw off the 
liquor with a syphon into flat plates, and leave it 
there for three weeks. Afterwards there is fonn^ 
upon the surface a pretty thick mouldioess, which is 
to be removed dexterously in one pellicle by a slip of 
whalebone. Should the film tear and frsgraents of 
it fall dawn, they must be removed vrith the utmost 
care. Decant the lupematant water with a syphon, 
the end of which may touch the bottom of the vessel, 
because the layer of carmine is very firm. What¬ 
ever water remrins must be sucked away by a glass 
tube. The carmine is dried in the shade, and has an 
extraordinary lustre. 

Carmine hy the salt qf tin, or the Carmne 

Boil the cochineal in river water, adding 
some Roman alum, then pass through a fine cloth 
to remove the cochineal, and set the liquor aside.. 
It becomes brighter on keeping. After having 
heated this liquor, pour into it drop by drop a so¬ 
lution of tin till the carmine be precipitated, 
proportions are one pailful of water, 26 ox. of cochi¬ 
neal and 60 grains of alum, with a solution of tin 
containing 4 ox. of the metal. 

To revive or brighten Carmine.^^e may brighten 
ordinary carmine, and obtain a very fine and cl^ 
pigment, by dissolving it in water of ..ammonia., 
ffbr this purpose we leave ammonia upon camme 
in the heat of the sun, till all its color he extracted, 
and the liquor has got a fine red tings. It must 
then be drawn off and precipitated, by acetic acid 
and alcohol, next waslied witn alcohol, wd dried; 
Carmine dissolved in ammonia has bm long 
employed by painters, under the name of liquid car- 

Carmine is the finest red color which the punter 
possesses. It is principally employed in miniature 
painting, water colors, and to tint artxficiu flowm, 
bfcause it is more transparent than the owar 
colors. 
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DISTILLATION. 

(JUrumed from page 207, and eonehtded.j 

We htve alresir* i” former papers npon this 
subject, described the apparatus and process of dis¬ 
tillation. It remains now to analTie some of the 
products of tba operation, particularlj those which 
are called ardent spirits, snch ae brandy, hollaods, 
^in, cordials, Ac.; and we gire the following re¬ 
marks, as well as those which have preceded, as the 
result of practical experience; and, first, as to tpiritt 
ufwine, pwre igptrtf, or aleohot, which is the spirit 
product by the rinons fermentation, purified Itoici 
nil oils, acids^smoky flavor, and water, with which 
it is at first dmitaminated and weakened. To obtain 
it abaoltttily pure, it must, after being distilled as 
highly as possible, have put into it red hot potass, 
or muriote of lime, which absorbs the remaining 
water, leaving the spirit pure. To be used, how¬ 
ever, for ordinary purposes, it is never required as 
strong as this. When nis^ to the highest possible 
etrength, by means of distillation, it will still con- 
trin nearly a fourth part water. To test it, the dis¬ 
tillers and publicans use an instrument, called an 
hydrometer, which enables them to tell accurately 
the real quantity of spirit contained in any mixture 
of spirit and water, though if sugar, oil, Oe., be 
added, the hydrometer is baffled and useless. The 
greatest consumption of spirit of wine is by the pub¬ 
licans, for making such liquors as peppermint, 
iioyeau, &c. By the hatters and varnish makers 
for the solution of copal and other gums. By the 
perfumers for essences; and by the chemista for 
tinctures. The usual popular way of trying the 
strength is to shake up a little in a phial—if the 
bead, or froth, snbsides instantly, it may be pre¬ 
sumed very strong, or otherwise, in proportion to 
this subsidence. It is customary also to cover a 
little gunpowder with some spirit, set fire to the 
latter, and if it wholly bums away without firing 
the gunpowder the spirit is weak; if it fires the 
powder, it is known to be of adequate strength. 

Brandy, French and Britieh. In the process of 
the wine manufacture in France, Spain, &c., the 
whole of the grapes, sometimes stalks and all, are 
boiled, strained, and pressed. The jnice fermented 
becomes wine—the skins, &c., left on the strainer 
are utso suffered to ferment, and being distilled form 
brandy. This is re-distilled only once more, and 
then ccimes to us as an article of consumption, of 
considerable strength, and still loaded with the 
peculiar flavor of the grape. It is, as all liquors 
passing from the still arc, colorless, tike water, the 
brown tint being afterwards given to it by burnt 
sugar. Not having the above means we never can 
make in this country brandy equal to that of 
France, and the law interferes to prevent the apt 
plication of those resourcea which are partially 
open to us. We might, were it not for this, 
ferment the dried grapes which are imported, and 
thus add to our malt spirit a partial brandy flavor— 
Imt this the e:fciBe prevents. The Britirii brandy 
flavor is at present given by orris root and sweet 
apirita of nitre. 

Jtum, Arrack, and Remarks analr^us 

to thj above will apply to these and some otiier 
•piritfl. For some of them we have not the mate¬ 
rials—others we are not allowed to manufacture by 
tne only means which can^ aucceisful. For rum, 
the sugar canes are flrst^hished, then boiled, and 
partially refined and cryaialUzed. 'i'he refuse of the 


I bruised canes, the impurities of the sugar, and the 
sweepings of the sugar houses, mixed with water, 
soon ferment. Hie liquid taken up into the still 
worked off, and afterwards again distilled, yields 
rum. A proceaa, similar to that of the English 
malt distiller, uring rice as a staple,'* produces 
arrack. Adding juniper berries, in requisite quan- 
tity, to grain, fermenting them together, and dig- 
tilting more or less ia the manner of making 
hoUanda. Here we canikt ferment them together, 
and are obliged to be content with gin. 

And wbat is pin t Morally, it is that which bnilds 
up public-houses like palaces; and which pulls 
down the comfortable home of the English labourer 
to a den of squalidness and want—wMch fills our 
courts with misery, and onr streets with vice : it is 
that which debilitates the constitution of body and 
of mind, and which yearly dooms thousands of the 
inhabitants of this island to disease and premature 
death. Politically, it is that which yields a revenue 
of nearly three millions pounds per year—which 
extends in quantity to almost eight million gallons 

- which, if it were formed into a oanal, 10 feet wide 
and 5 feet deep, would reach no less than five miles. 
If put into casks of the usual size, (120 gallons,) 
and shape, and these placed end to end in a line, 
that line would extend 600 miles, and tferc it 
possible to place it into twenty casks, each of these 
would be of the height of St. Paul's Catliedral. 
Scientifically speaking, gin is merely a compound 
of spirit and water, flavored by juniper berries, co¬ 
riander seed, orange peel, and angelica root, and 
sweetened afterwards by sugar. A compound such 
as this is wholesome, if not beneficial, and could 
gin be procured thus from the publicans by the 
lower orders of people, its moderate use could 
scarcely be objected to on the score of health; but 
it cannot and is not to be had tlius. We could give 
an account of admixturM almost incredible — of„ 
gin made without any one of the above materials 
except, indeed, sugar and water. One ingredient 
ia added to communicate a fictitious strength, and 
this is sometimes cayenne pepper; but more fre¬ 
quently another, and infinitely more iiyurious 
ingredient, an insect poison of deadly malignity. 
Another poison is added to increase flavor, and as if 
this were not enough, a third equally deleterious 
liquid is added, expressly for the purpose of exciting 
thirst, that the re^ar gin drinker Inay require u 
second potion almost as soon as he has swallowed 
the first. Hiia we know to be trne, strange as it 
may seeem, and would give the whole secrets, but 
are fearful that such might induce farther adoltera- 
tion rather than repress that which at present 
e^dstii. 

Cordiale .—little remuns to be said on these 
liquids. Hiey are made without diatilhttion, except 
th^ pure spirit forms part of their composition. 

JVbpsM is made by boiling bitter almonds, or 
almond cake, (this is the cake left after almond oil 
baa been extracted from the nuts: it is imported 
for this -purpoae, and also much used by pastry* 
cooks, &c., it having the same flavor as almond, 
and being cheaper,) in water, adding a little spirit, 
and plenty of loaf sugar to it afterwards. 

Ueituebtmgh is a celebrated cordial, made of many 
flavoring ingredients, added to spirit. To make 
it, take of nutm^, cloves and cinnamon, each one 
ounce—the seeds of anise, carraway, and coriander, 
each two ounces—liquorice root, four ounces, and 
bitter almonds, two ounces: bruise all these, pour 
upon them one gallon and a half of strong spirit-" 



MAGAZINE OF SCIENCE. 


237 


after soaking two days, pour it off clear, and add 
sugar and water. 

Htttifia, Botiglon, Marnsqain, Cktrry end Ratp 
deny JUrendy, S^c. S(C‘f are made fioro the juice o! 
fruits presej^ed in brandy, and flavored with sugar, 
and occasionally spices. Also, the cordials, called 
Peppermint, Cfores, Anniaeed, Cinnamon, Carre^ 
way, LovOye, 8fc. Sfc., as well as the sweet essences 
of rose, lavender, &c., are merely a clean and pure 
spirit, impregnated with th# flavoring oil, or they 
may any of them be made by distilling the spices, 
seeds, flowers, &e., with spirit, which brings out die 
essential oil. If made by mere mUture about one 
ounce of oil is allowed to ten gallons of spirit for a 
cordial, but there should be neariy ten times this 
for strung and fine lavender water. , 

CAUSES OF THE SURF AND SWELLING 
OF THE SEA. 

The surf or swell and breaking of the sea, some* 
times forms but a single range along the shore 
and at others three or four behind one another, 
extending iwrhaps half a mile out to ael. The 
surf begins to assume its form at some distance 
from the place where it breaks, gmduoUy accumo* 
lating as it moves forward, tiU it attains, not 
uncommonly, in places within the limits of the 
trade-winds, a height of fifteen or twenty feet, 
when it overhangs at top, atid falls like a cascade 
with great force and a prodigious noise. Conntries 
where surfs prevail require boats of a particular 
construction very different from the greater part 
of those which arc built in Europe. In some 
places surfs are great at high, and in others at low 
water; but we believe they are uniformly most vio¬ 
lent during the spring-tides. 

It is not easy to assign thq cause of sorfa. ^lat 
^hey are affected by the winds can hardly be 
(piestToued; but that they do not proceed from 
the immediate operation of the wind in the place 
where they happen, is evident from this cirenm- 
stance, that the surf is often highest and most 
violent where there is least wind, and vice versa. 
On the coast of Sum^ra the highest are experien¬ 
ced during the south-east monsoon, which is never 
attended with such gales as the north-west. At 
they are most general in the tropical latitudes, 
Mr. Marsden, who seems to have pMd 'much 
attention to tiie subject, attributes them to the 
trade-winds which prevail at a distance from shore 
between the parallels of thirty decrees north and 
south, whose uniform and invariable action causes 
a long and constant swell, that exists even in the 
calmest weather, about the line, towards which its 
direction tends from either side. 11118 swell, when 
a squall happens or the wind freahena up, will for 
the time have other subsidiary waves on the ex¬ 
tent of its surface, breaking often in a direction 
contrary, and which will sgidn subside as a calm 
returns, without having pranced on it any percep¬ 
tible effect. Snmatra, thongh not continu^y ex¬ 
posed to the south-east trade-wind, is not so 
distant but that its influence msy be presumed to 
extend to it; and accordingly at Poole Presang, 
near the southern eitremity of the island, a 
constant aoutherly sea is observed, even after a 
strong nortb-west wind. llus incessant and 
powerful swell rolling In from an ocean, open even 
to the pole, seems an agent adequate to the pro¬ 
digious eflbcts produced on the coast; whilst its 
very size contributes to its being overfooked. It 


reconcilea almost all the difliculties which the 
phenomena seems to present, and in particolar it 
accounts for the decrease of the surf daring the 
north-west monsoon, the local wind then counter¬ 
acting the operation of tiie gomral qpe; and it U 
corroborated by an observation, that snrfo on 
the Sumatran coast ever b^n to breidc at their 
southern extreme, the motion of the swdl not 
being perpendicular to the direction ot the shore, 
^lis explanation of the phenomena is certainly 
plausible; but is the suthor candidly acknowledgea 
objections may be urged to it. llie trade-windi 
and the swell occasioned by them are remaricably 
steady and nniform; but the surfs are much the 
reverse. How then comes a uniform cause to 
produce unsteady effects ? ^ 

In the opinion of Mr. Marsden, it producee no 
unsteady effects. The irr^nlarity of the surfs, 
he says, is perceived only within the remoter 
limits of the trade-winds. But the equatorial 
parts of the earth performing their diurnal revolu¬ 
tion with greater velocity than the rest, a larger 
circle being described in the same time, the waters 
thereabout, from the stronger centrifugal force, 
may be supposed more buoyant; to feel leas 
restraint from the sluggish principle of matter; to 
have leas gravity; and therefore to be more 
obedient to external impulses of every kind 
whether fri>m the winds or any other cause. 

FANCY WOODS. 

Even at a comparatively early stage of the arts, 
mankind appear to have mode use of the bright or 
variegated colors of wood, to give beauty both to 
their dwellings and their furniture. The temple 
built by King Solomon was overlaid on the inside 
with boards of cedar:—"All was cedar; there 
was no atone seen;” and among the most ancient 
specimens of ornamental furniture that are to be 
met with, we find that attempts have been made to 
heighten the effect by the contrast of various kinds 
of wood. Although, both in the materials and 
the designs, these are inferior to the prodactiona * 
of modern art, many of the cabinets which are still 
preserved have much higher claims to notice than 
their mere antiquity. 

In all these works a veneer or thin plate of the 
foncy wood is laid down in glue, upon a surface of 
a plainer description. This process is of course 
cheaper than if the whole work were made of the 
solid fancy wood. The beauty of fancy wood arises 
in many aorta from its being cross-grained, or pre¬ 
senting the fibres endways or obliquely to the aor- 
face. These different positions of the fibres, as ^ 
well as their different colors in grained woods, gira 
ft clouded and mottled variety to the surfoce; and 
when some of the parts ore partially transparent, 
as is the case with fine mahogsny, the surface gives 
out a play of different tints, as the observer ^ifts 
his place, or the light falls upon toem. 

In the earlier stages of toe art of cabinet 
making, and before the foresta of toe tropical re¬ 
gions been explored for those beautif^ woods 
bicb have since added ao much to the el^anee of 
modem fhraitnre, the veneering and ornamenting 
were in woods of narive growu. None of these 
have the deep And warm tints of the finest of Che 
foreign; but the figures with whidr they are 
marked are often very beautiful. Tlw yew, which, 
with its other tints, bletii^ a certain trace of pink 
or rose-color, and whei^it is gnarled or kn^v, 
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liMf a very rich appearancci wm the wood used for 
the finest and most cosily works. The common 
veneering timber was walnut; but as that baa but 
few of those variations, which are technically 
termed eurU, the works ornamented with it were 
rather deficieht in beauty. The knotty parts of 
**pollard" oaks, and "pollard" elms, are much 
better adapted for the purpose of ornament *, but as 
the grain of both is open, and as it is apt to rise, 
and as the earlier cabinet-makers were not so well 
acquainted with the art of varnishing, as those of 
modem times, the beauUet of these woods were 
not turned to ^e proper account. 

When mahogany was first introduced as a cabinet 
timber, it seems to have been in the dark-colored, 
hard, and’ straight-grained trees, which are now 
used for chdirs, and other articles, in which tlw 
solid timber is preferred; and on that account 
mahogany was not much used in combination with 
/)ther wooda. When, however, its great value was 
, known—the ease with which ft can be cut, the 
’ improvement that varnish gives to its colors, the 
firmness with which it holds in glue, and the im¬ 
provement which, when properly taken care of, it 
grins in time—it was found that good mahogany 
was much too valuable a timber for being used 
solid \ and it began to be employed as the staple 
timb^ in veneering. Other foreign woods, some 
of them lighter and others darker, were em))loyed 
for borders and omamenta: hut mahogany was 
used for the body of the work j and when it became 
to be so used, a great revolution was effected in tbe 
art of cabinet-roaJcing. 

Mahogany is of universal use for furniture, from 
tlie common tables of a village inn to the splendid 
cabinets of a regal palace. But the general adop¬ 
tion of this wood renders a nice selection necessary 
for those articles which are costly and fashionable. 
The extensive manufacture of piano-fortes baa much 
increased the demand for mahogany. Tliis musical 
instrument, as made in England, is superior to that 
of any other part of Europe; and English piano¬ 
fortes are lately exported. The beauty of the case 
forms a point of great importance to the mqnnfac- 
turer. This circumstance adds nothing, of course, 
to the intrinric value of the instrument; but It Is 
of consequence to the maker, in giving an adven¬ 
titious quality to the article in which he deals. 
Spaniah mahogany is decidedly the most beautiful; 
but occasionally, yet not very often, the Hondoraa 
wood ia of singular brilliancy: and it is then 
eagerly eought for, to be employ^ in the most ex¬ 
pensive cabinet-work. A short time ago, Messrs. 
Broadwood, who have long been distinguished as 
makers of piano-fortes, gave tbe enormous aum of 
three rbnnMinl ponnda for three loga of mahc^;any. 
These \oga, tbe produce of one tree, were ea^ 
about fifteen feet u>Dg and thirty-right i nche s widf. 
They were cut into veneers of eight to an inch. 
IIk wood was peculiarly beauti^, capable of 
receiving tbe highest poli^; reflecting tbe light in 
the most varied manner, like tbe snrface. of a crys¬ 
tal, and, from the wavy from of the fibres, offering 
« Afferent figure in whriever direction it was viewed. 
A new species of mahogany has been lately in¬ 
troduced in cabinet-work, whidi ia commonly called 
Gambia. As Its name imports, it cornea from 
Africa. It ia of a beautiful color, bat does not 
rrtain it lo long as the Speiuab and Hondoraa 
woods. One of tbe peculiar excellences which ia 
sought tor by cabinet-maW.a, conauta in what they 
call 'the ear/—the direetkyu which Uie darker parts | 


take in the grain of the wood. But the dealera, 
althongh they introduce an auger before tiiey buy a 
log, are seldom enabled to £termine, with much 
exactnese, the qnaUty of the timber. Although 
maho^y has so long known in commerce, 
there is little correspondence betweed those who 
export the timber and those who purchase it in 
country; and thus it is generally a matter of chance 
whether the manufactnrer may purchase a fine or 
an inferior commodity* Hie logs which procured 
such a laige price as Messrs. Broadwood gave for 
them, were particularly celebrated, and were brought 
to this country with a knowledge of ^eir worth. 

The wood most in use for cabinet-work, next to 
mahogany, is Jioae-uwod, Hie name of this species 
of wood ia derived from its fragrance; and it has 
long been known to the cabinet-makers of England 
and France. It was first introduced, it is said, 
from the isle of Cyprus; though the great supply 
now comes from Brasil. Tbe width of the logs 
imported into this country averages twenty-two 
inches, so that it must be the pr^uce of a con¬ 
siderable tree. Hie wood is too well known to 
require 'sny description. The more distinct the 
parts are from tbe purple-red, which forms the 
ground, tbe mqrc is the wood esteemed. It is 
ordinarily cut into veneers of nine to an inch ; and 
is employed in this way for all tbe larger furniture, 
such as tables; but solid for the legs of chairs, 
and cabinets. 

CContinued on page 225.^ 


FOILS. 

Foils are thin plates or leaves of metal that are 
pat under atones, or compositions in imitation of 
atones, when they are set, either to increase the 
lustre and play of the stones, or more generally to 
improve the color, by giving on additional fored’ 
to the tinge, whether it ^ natural or artificial, by 
a ground of the same hue with the foil. 

There are two kinds of foils; one colorless, 
where the effect of giving lustre to the stone is 
produced by the polish of the snrfoce, making it 
set as a mirror, and, by reflecting the light, pre¬ 
vents the deadness which attends a duller ground 
under the stone, and brings it nearer to the effect 
of the diamond. Tbe other is colored with some 
pigmdnt or slain, either of the tame hue os the 
stone, or of some other, which is is intended to 
change the hue of the stone in some degree; thus 
a yellow foil may be under a green which is toO 
much inclined to blue, or under crimson, where it 
is desired to have the appearance of orange or 
scarlet. 

Foils may be made of copper or tin. Silver 
has been sometimes used, and even gold' mixed with 
it; but the expense of either is needless, as copper 
may be made to answer the same end. 

^pper intended for foils is prepared by taking 
copper plates beaten to a proper tUckness, passing 
them betwixt a pair of fine steel rollers very close 
set, and drawing them as thin as possible. They 
are polished with very fine wbiti^, or rotten- 
stone, till they shine, and have as much brightness 
as can be given them, and they will then be fit to 
receive the color. If they are intended for. a 
purple or crimson color* the foils should first be 
whitened in the following mannerTake a small 
qnsatity of sflver, and dissolve it in aquqfbrt^, 
then pnt bits of copper into the solution* and 
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precipitate the ailrer; which bein; done, the fluid 
most be poured off, and freah water added to it, to 
wash away the other fluid; after which the aitrer 
muat be dried and equal weight of cream of tartar 
and commtifi salt ground with it, till die whole U 
reduced to a very fine powder. With this mixture 
the foils, slightly moiatened, muat be rubbed by 
the finger, or a bit of linen rag, till they are of the 
degree of whiteness desired. 

7b color Foilt. —The colors used for painting 
foils may be used with either oil, water rendered 
glutinous by gum-arabic, six^ or Tamiah. Where 
deep colors are wanted, ia most proper, because 
some pigments become wholly transparent in it, 
as lake, or Prussian blue; the yellow and green 
may be better laid on in Tamis^ as these colors 
may be had in perfection from a tinge wholly 
dtssolred inspirit of wine, in the same manner as 
in the case of lacquers; and the most beautifbl 
green is to be produced by distilled yerdigris, 
which is apt to lose its color and turn black with 
oil. In common cases, bowerer, any of the colors 
may be, with Uie least trouble, laid on with isinglass 
size, in the same manner as t!>e glazing colbrs used 
in miniature painting. 

Ruby Colorn. —For red, where the ruby ia to he 
imitat^, a little lake ia used in tainglaaa aize, 
carmine, or sbell-lae varnish, is to be employed, if 
the glass or paste be of a full crimson, verging to¬ 
wards the purple; but if the glass incline to the sc^et, 
or orange, very bright lake, not purple, may be used 
alone in oil. 

Gomel Red.~-Yot the garnet red, dragon’s blood 
dissolved in seed-lac varnish may be used; and for 
the vinegar garnet, tlie orange hdee. tempered with 
shell-lac vafnish, will be found excellent. 

Amethyet .—For the amethyst, lake, with a little 
Prussiau blue, used with oUi^aod very thinly spread 
*on the foil, will answer. 

Blue .—For blue, where a deep color, or sapphire 
is wanted, Prussian blue not too deep should be used 
in oil, and be spread more or less thinly on the foil, 
according to the lightness or deepness of the color 
required. 

Bogle Afan'ne.—For the eagle marine, common 
verdigris, with a little Prussian blue, tempered in 
shell-lac varnish. 

Yellow. —Where • full yellow is desired, the foil 
may be colored with a yellow lacquer, laid on as for 
other purposes. For light yellows, the copper 
ground of the foil itself, properly burnished, will 
be sufficient. 

(rTMA.—For green, where a deep hue is required, 
the crystals of verdigris, tempered in ahell-l^ var¬ 
nish, should be used; but where the emerald is to 
be imitated, a little yellow lacquer should be added, 
to bring the color to a truer green, and less verging 
to the blue. 

Other Colon .—The stones of more dilated 
color, such as the amethyst, topaz, vinegar-garnet, 
and eagle marine, may be very cheaply imitated 
by transparent white glass or paste, even without 
foils, lliis is to be ^e by tempering the colon 
above mentioned with turpentine and mastic, and 
painting the socket in which the counterfeit stone 
ie to set with the mixture, the socket and stone 
ifeelf being previously heated. In this case, how¬ 
ever, the stone should be imme^lely set, and the 
■oekat closed 1 ^>on it before the piixtare cools and 
grows hard. The orange lake, mrationed under the 
head of garnet red, was invented for this purpose, 
in which it has a bmtiful effect, and has used 


with great success. The color it produces is that 
of the vinegar-garnet, which it afforda with greet 
brightness. 

Hie colon before directed to be need in oil should 
be extremely well ground in oU of turpentine, end 
tempered with old nut or poppy-oil { *or, if time can 
be ^ven for their drying, with strong fet oil, ^u- 
ted with spirit of tnipentiae, which will gain a fine 
polish of itself. The colors used in varnish should 
be likewise thuroughly well ground and mixed; and 
in the case of the dragon’s blood in the ee^-lae 
varnish and the t^uer, the foils should be wanned 
before they are laid out. All the mixtures should 
belaid on the foils with a broad soft brash, which 
must be passed from one end to the other, and no 
part ahould be crossed, or twice gone bver, or at 
least not till the first coat can be dryt when, if the 
color do not lie strong enough, a aecond coat may 
be given. 


CASTING MEDALLIONS in SULPHUR, &c. 

(Reeunted from page 214, and etmeluded.} 

Thb process of making sulphur moulds and plas¬ 
ter casts, already described, will suggest the general 
directions to be given in making sulphur coins, me¬ 
dals, gems, See. The moulds are to be made of plas¬ 
ter of«Paris, cast from the original objects, or fec- 
similies of them. To make gems or sulphur seals is 
the moat easy, and require no instruction beyond 
that given in page 191—except aa to color. It is 
requisite, in order that they should be of a fine red, 
to mix with the sulphur a little of the best English 
Vermillion, (Chinese Vermillion turns block,) and to 
heat the sulphur as little as possible. In feet, to 
succeed perfectly, the sulphur should be just melted, 
then the Vermillion mixed with it, and immediately 
nsed up} when east, they may be trimmed around 
the edges with a pen-knife, and inclosed in a atrip 
of filap^ paper, 'lliey are infinitely sharper than 
impressions made with sealing wax, and will bear the 
heat of a direct summer's sun without injury. Seal 
engravers, therefore, who desire impressions of seals 
to display in their shop windows, have recourse to * 
sulphur casts, rather tlun the more perishable ones 
of sealing wax. The late Mr. Tarsey, of Leicester 
Square, carried on a considerable trade in these ap¬ 
parently simple articles. 

It is advisable in the imitation of monkish seals, 
Romish amuleta, engraved inscriptions, and other 
similar objects, not to have them of a uoiform red 
color, but bearing traces of the rade antiquity 
which the originals. This may be 

given by the most rimple means, and with the 
greatest effect. They may be cast in ndinary^ 
sulphur when it is of that fawn or reddish grey 
^lor, which it acquires by melting once or twice, 
li^en cast and trimmed, rub over the whole of it 
a common hard brush, ffipped in black lead—that 
brash used ordinarily by servants to Mliah stoves 
will do better than any other, as it ia imbued with 
the lead powder. The quantity to be pot on is 
eceorffing to fency. It will be seen to adhere to 
the roughness and depreaaimu, and bring themore 
prominent parts out in fine relief. If a gloss be 
desirable, nibbing the seal with a piece of wool or 
cotton will communicate it readily. 

CotfwmtdJffsdaWoiit.—A difficulty arises when 
we endeavour to cast a coin of two engraved sides { 
and some persona have caat them by holding ver¬ 
tically at a little distance from each other, the tw.i 
plaster moulds, lurrouMbig them witli a strip of 
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pADer. to ts to leave only a email bole at tiu topt 
pooling aulpbur in this holer and renewing it aa it 
contracte in cooling by a drop or two more poured 
in. When caet thue, a mark will often be teen 
running across the.face of the medal, especially 
when large.' This spoils iti beauty; and until 
lately, no means were known to rem^y the defect. 
Others cast a very thin coat of sulphur on the mould 
of the one aide, then another thin coat "on the other 
mould; put these together and pour aulphur aa 
before, between them. This method is, however, 
exceedingly tedious, as it is apt to make the coioa 
much too thick, and what la even worse, nneqnally 
so. The beat method is now found to be to cast 
both sides at once of common yellow sulphur, to 
cover them with black lead, as recommended for 
seals, &c. alfovc, and afterwards to mark them over 
with a camel-hair brush, dipped in a weak tincture 
or eolation of dragon's blood in spirits of wine, 
which commnnicatea a very fine antique bronxe 
color, capable of being conaidlrably modified in 
tone by the edmixture of any other transparent 
coloring material, such aa lake, yellow lake, Sic. 
Ancient seals look remarkably well if east of a 
green color; which it done either by mixing a green 
pigment with the melted sulphur, or more trans¬ 
parently, by a alight varnish of spirits of wine and 
distilled verdigris, laid on in the same manner u the 
bronze color above described. It needs acardely be 
esid, that all these objects are exceedingly brittle, 
and will crack, not merely at a slight fall, but often 
with a very moderate degree of heat, such at that 
of the hand. 

MISCELLANIES. 

To Imitate TorioiteeMlvitk Horn .—Mix up an 
equal quantity of quick lime and red lead, with soap 
lees ; lay it on the horn with a small brush, in imi¬ 
tation of the mottle of tortoise-shell; when it is 
dry, repeat it two or three times. 

' Or grind an ounce of litharge and half an ounce 
of quick lime, together with a sufficient quantity of 
liquid salt of tartar to make it of the consistence 
of paint. Put it on the horn with a brush, in imi¬ 
tation of tortoise-shell, and in three or four hours 
it will have produced the desired efiect; it may then 
be washed off with clean water; if not deep enough, 
it may be repeated. 

Or take a piece of lunar caustic about the size of 
a pea; grind it with water on a stone, and mix with 
it a eufficient portion of gum-arabic, to make it of 
a proper consistence; then apply it with a brush to 
the Iioro in imitation of the veina of tortoiae-ahell. 

A little red lead, or some other powder mixed with 
it, to give it a b^y, is of advantaga. It will then 
Btain the horn quite through wifoout hurting its 
texture and quality. In this case, however, yoi 
must be carefnl, when the horn is sufficiently 
stained, to let it be soaked for some hoara in plain 
water, previous to finishing and polishing it. 

Razor ^frqp.—Aeddent, the love of experiment, 

)r some higher cause, which contributee so lai^y 
to the comforts end conveuieodea of mankind, has 
furnished os with a new redpe for a most effieetual 
razor-strop, that with a very few itrokee of the 
instrument thereon produces a very fine edge, capa¬ 
ble of reducing the most obstinate beerd to its re¬ 
quired nothingness. Like all other uaefol discove- 
rice, the process and applicability is obvious, cheap, 


and easily performed, end we are indebted for Its 
free promulgation to the inventor, a Mr. FawaU. 
He spreade the well-known blue pill of the shops 
upon buff leather, smoothing it the rasor back, 

it is fit for use in the ordinary way. The blue 
pill, in mass, may be bought at ApotheCariee' Halt, 
and other dmggists’ shops. 

Soup suds made strong, and rubbed over (he 
hone or razor strop, is found to answer better than 
the usual dressing of sweet oil, and is much lesa 
expensive. 

AUo^for the fiJpegMh TVfeeeqper.—Melt seven 
ounces of copper, and, when fused, add three 
onnces of zinc and four ounces of tin. These 
metals will comUne to form a beautiful alloy of 
great lustre, and of a light yellow color, fitted to be 
mtde into specule for tdeaeopee. Mr. Mndge need 
only copper and grain tin, in the proportion of two 
ponnda to fourteen ounces and a half. 

7b procure Iodine .—Digest eight ouncet of pul- 
veriz^ kelp or sea-weed in a quart of water, and 
filter it through paper. Evaporate it by a gentle 
heat, in a Wedgewood'a vessel; the muriate of soda 
will be formed into crystals at the bottom. Mix four 
ounces of sulphuric acid with the uncrystallized solu¬ 
tion ; and boil it for about five minutes : next, pat 
this mixture into a tubulated retort with four ounces 
of the black oxide of manganese, and place the whole 
over a lamp; let a receiver be attached to it: the 
iodine will soon rise in the form of a violet-colored 
vapdar, and be condensed on the sides of the receiver 
in dark abining speculK, something like plumbago. 
Preserve it in a phial, having a ground stopper. 
Iodine was discovered in Paris by a saltpetre 
mannfactnrer, who observed a rapid corrosion of 
hia metal, ua^ in preparing different sorts of sea¬ 
weeds, which he osW in making carbonate of soda. 

Btehing Glaze for Thermometerz.-^Coei the glass ^ 
to be gradoated, Ac., with yellow wax, and trace 
with a steel point whatever is intended to be etched. 
Now dip the glass in sulphuric acid, and shake over 
it some fine pulverized fiaate of lime, (fiuor spar.) 
This salt will be decomposed by the affinity of lime 
for sulphuric acid. Accordingly, the fluoric acid 
will be set free to attack the silic-a of the glass. 
Corrosion of those parts which are uncover^ by 
the wax will be the consequence. 

7b Purify Water for Romeetie and other Pur^ 
poees.—This method consists in placing horizontally, 
in the midst a common water butt, a false bottom, 
perforated with a great number of little boles. 
The butt being thus divided into two equal parts, 
the upper is filled with pieces of charcoal, whidi 
must be neither too la^ nor too small, tho¬ 
roughly burned, light, and well washed. Imme¬ 
diately under the cock, by which the water enters 
the butt, must be placed a small hollow cylinder, 
being merely to break the force of the water, and 
I^event it from fidling npon the charcoal with aueh 
violence es to detach from it any particles of dirt, 
and wuh them through into the lower receptade t 
it is of little con^uence of what material it ii 
made. lUs coutrivance might be made subservient 
to the interests of agriculture as well aa domeatic 
economy; and it would be highly advantageous to 
provide water thus filtered for the cattle during the 
whole of the dog days, and particularly when the 
ponds and atreams are infected by the rotting of 
'lemp and flax. 



Serie$ No. 1. 
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THOROWGOOD AND BESLEY'S MATHE¬ 
MATICAL COMBINATIONS. 

Thb annexed are part of a aeries of Mathematical 
Combinations of very chaste and elegant designs 
for letter-prbM ornaments, introduced by the emi¬ 
nent letter founders, Messrs. Tborowoood and 
Bbsley, of Faun Street, London. The designs 
are by a French artist, Mons. DerMbz. From 
the great practical utility and the aimplicity with 
which they may be thrown into such a variety of 
forms, these designs must, in a great measui'e, su- 
persede every other description of ornamental border. 

The general character of our typographinil em- 
belliahmeuta, as compared with our neighbours'the 
French, have been miserably deficient in style and 
execution, *and we hail the introduction of these 
combinations oa a harbinger of the improving taste 
of the times. 

Hie aeries No. 1, is formed of six hloclcs, or 
squares, with a bold dark line mnning exactly 
through the centre of the square, and upon as it 
w«ra a delicate chasing of foliage; there are two 
squares with the junctions opposite each other in 
eontinuuns lines, and four squares with the junctions 
at different angles, so that by the use of a square 
block, or quadrat, any size and almost any shape of 
border may be constructed, with little or no diffi¬ 
culty to the compositor. ^ 

Series No. 2 is also formed of six squares, but of 
an entirely different character; liere tlie artist has 
introduced a square for the purpose of extending the 
breadth of the border; a mure distinct idea may be 
formed by referring to the squares themselves. 



Series No. 3 is ag^n different, and is composed of 
nine squares, but with also a 8t|uare to extend or 
form ground work; in this scries there are two sets 
of angles to continue the double line without a 
break; these will be better understood by a careful 
examination of the parts, ODconuected with each 
other. 




Series No. 4, with a single line series in the in¬ 
side, is formed U]ton the same principle as No. 2, 
but without ffourisbes of any sort; here the printer 
can have plain lines so constructed that be may turn 
them into a thousand cudless varieties, witliout 
there appearing any formality or aamenesa with his 
work, and there is a strength and boldness with &e 
dedgn that gives them great effect. 



AMATEUR GLASS BLOWING. 

r Setumeti /rvm page 203. J 

Ai. 1 . the modifications of shape and lize which can 
be given to tubes in the construction of virions in¬ 
struments, are produced by a very soudl number of 
dissimilar operations. The follomng are the chief 
of them, and the caution to be re^rded in their 
manipulation—remembering that the cutting glow 
by various methods bsa been already described in 
I«|e 230. 

RordeWny.—To whatever use you may destine 
tim tabes which you cuf they ought, almost slwsys. 


to be bordered. If you merely desire that the edges 
shall not be sharp, you can smoothen them with the 
file, or what is better, you can expose them to the 
flame of the lamp until they are rounded. If you 
fear the sinking in of the et^es when they are in a 
softened state, yon con hinder this hf' working in 
tlie interior of the tube a round rod of iron one-siith 
of an inch thick : one end of it shodld be filed to a 
conical point, and the other end be inserted into a 
thin, round, wooden handle. 

M^en you desire to make the edges of the tube 
project, bring the end to a soft state, then insert 
in it a metallic rod, and move it about in such a 
manner as to widen a little the opening. While 
the end of the tube is still soft, place it suddenly 
upon a horizontal surffice, or press it by means of 
a very fiat metallic plate. The object’of this 
operation is to make the end of the tube flat and 
uniform. Very small tnbes can be bordered by 
approaching tlieir extremities to a fi)ime not acted 
upon by the blowpipe; particularly the flame of a 
spirit-lamp. 

When tiie edges of a tube are to be rendered in¬ 
capable of suffering considerable pressure, you can 
very considerably augment their strength by soldering 
a rib or string. of glass, all round the end of the 
tube. Holding the tube in the left hand, and the 
string of the glass in the right, you expose tiiein 
both at once to the flame. When their extj-emities 
are sufficiently softened, you attacii the end of the 
rib of glass to the tube at a very short distance from 
its extremity; you then continue gradually to turn 
the tube, so as to cause the rib of glass to adhere to 
it, in proportion as it becomes softened. When 
the rib has ntade the entire circninferencc of the 
tube, you separate the surplus by suddenly darting 
a strong jet of fire upon tlic point where it should 
be divided } and you continue to expose the tube to 
the flame, always turning it round, until the riivj 
of glass is fully incorporated with the glass it waa 
applied to. You then remove the instrument from 
the flame, taking care to anneal it in so doing. 
During this operation you must take care to prevent 
the sinking together of the sides of the tube, by now 
and then turning the sides of the interior. It is a 
red heat, or a brownieh red heat, that is best adapt- 
ed to this operation. 

tVidening.—Whtn you desire to enlarge the dia¬ 
meter of the end of a tube, it is necessary, after 
having brought it to a soft state, to remove it from 
the flame, and to press the sides of the glass out¬ 
wards by means of a large rod of iron with a conical 
point. The tube must be again heated, and again 
pressed with the conical iron rod, until the proper 
enlargement is effected. This operation is much 
the same as that of bordering a tube with projecting 
edges. 

Drawing out.—‘Ifoii can draw out or contract a 
tube either in the middle or at the end. Let us in 
the first plm eoasider tiiat a tube is to be drawn 
out in the mi<We. If the tube is Imig, you support 
it with the ri^t hand Mow, and left band 
above, by which means you secure the force that is 
necessary, as well as the pomtion which is commo¬ 
dious, for taming it continuslly and uniformly id 
the flame, it must be kept in the jet till it has 
acquired a eberry red heat. You then remove it 
from tiie flame, and always continuing gently to 
turn it, you gradually separate the hands from each 
other, and draw the tabe in a straight line. In this 
manner you produce a thin long tube in the centre 
of the o^ginal tabe, wbidi oi^t to exhibit two 
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uniform cones where it joiae the thin tube, aud to 
have the pointa of these cones in the prolongation 
of the axis of the tube. 

To draw out a tube at its extremity, yon heat 
the extremity till it is in fusion, and then remove it 
from the flame; you immediatdy seize this extre* 
mity with the pliers, and at the same*tinie separate 
die two bands. • The more rapidly this operation is 
performed, the glass being supposed to be well 
softened, the mure capillary will the drawn->out 
point of the tube be rendered. Instead of pinching 
the fused end with the pliers, it is simpler to bring 
it to the end of a little auxiliary tube, which should 
be previously heated, to fuse the two together, and 
then to draw nut the end of the original tube by 
means of the auxiliary tube. In all cases, the smaller 
the portion of tube softened, the mute abrupt is the 
part drawn out. 

When you desire to draw out a point, from tlic 
side of a tube, you must heat that portion alone, 
by holding it flxtsdly at the extremity of the jot of 
'flame. When it is sufficieutly softened, solder tu 
it the end of an auxiliary tube, and then draw it out. 
A red heat, or a cAeiry red heat, U best adapted 
to this operation. 

Chokmg.'^Vfa do not mean by choking the clos. 
ing or stopping up of the tube, but’simply a dimi. 
nation of the interior passage, or bore. It is a 
sort of contraction. You perform the operatio i 
by presenting to the flame a zone of the tube at the 
point where the contraction is tu be effected. When 
the glad's is softened, you draw out the tube, or push 
it together, according as you desire to produce a 
hollow in the surface of the tube, or to have the 
surface even, or to cause a ridge to rise above it. 
A chet'i'y red heat is the proper temperature to 
employ. 

Seating .—If the sides of the tube to be sealed are 
^Iiin, and its diameter is small, it is sufficient to 
expose the end that you wish to close to the flame 
of the lamp. When the glass is softened it sinks of 
itself, in consequence of the rotatory motion given 
to it, towards the axis of the tube, and becomes 
rounded. The application of no instrument is 
inrcsaary. 

If the tube is of considerable diameter, or if the 
sides are thick, you must soften the end, and then, 
with a metallic rod or a flat pair of pliers, mould 
the bides to a hemisphere, by bringing the circum. 
ference towards the centre, and continuing to turn 
the tube in the flame, until the extremity is well 
scaled, and perfectly round. 

If you desire the sealed part to be flat, you must 
press it, while it is soft, against a flat substance. 

If you wish it to be concave, like the bottom of a 
bottle, you must suck air firom the tobe with the 
mouth; or instead of that, force the softened end 
inwards with' a metallic rod. You may also draw 
out the end till it be conical, or terminate it with a 
little button. In some cases the sealed end is bent 
laterally; in others it is twirled into a ring, hariug 
previously been drawn out and stopped in toe bore. 

In short, the form given to the sealed end of a 
tube n«o be modified in an influity of ways, accord¬ 
ing to the object for which the tube may be destined. 
The operation of sealing succeeds best at^ a cherry 
red heat. 

Blaming .—'Fhe constmetion of a great number of 
philosophical instruments requires tliat he who 
would make them should exercise himself in the art 
of blowing hulbe possessing a figure exactly spheri¬ 
cal* This is one of thb most difficult 0 ])erBtions. 


To blow a bulb at toe exti^mity of a tube, you 
commence by sealing it; after which, yon collect at 
the sealed extremity more or less glaM, according 
to toe size and the solidity which yon desire to give 
to the bulb. When toe end of toe tube is made 
thick, completely sealed, and well rflunded, you 
elevate the temperature to a reddish ivhite heat, 
taking care to turn toe tube continually and rapidly 
between your fingei s. When the end is perfectly 
soft you remove it from the flame, and, holding the 
tube horizontally, you blow quickly with the month 
into the open end, without discontinuing for a 
single moment the movement of rotation. If the 
bulb does not by this operation acquire the necessary 
sizS, you siifteii it again in the flame, while under 
Uie action cf which you turn it very rapidly, lest it 
should (>ink together at the sides, dtid become 
deformed. When it is sufficiently softened you 
introduce, iu the same manner as before, a fresh 
quantity of air. It Is of importance to observe 
that, if it he of a laf^e diameter it is necessary to 
contract the end by whiirli you are to blow, in order 
that it may he turned round with facility while in 
the mouth. 

^^'hen the hiilb which you desire to make is to be 
somewhat large, it is necessary, after hav.ng senird 
the tube, to soften it for the space of about half an 
inch from its extremity, aud then wi<h the aid of a 
flat, pu'&e of metal, to pres-, moderately and repeat¬ 
edly on the ecdtcia-d ])ortion, until the sides of the 
tube whicli ur<‘ il.ns pressed upon, sink together, 
and acquire a certain degree of thickness. Daring 
this operation. Iiowever, you must take care to 
blow, now and then, into the tube, in order to 
retain a hollow Sjiaee in the midst of the little mass 
of glass, and to liinder the bore of the tube from 
being closed up. you have thus, at tlie 

expense of the length of the tube, accumulated at 
its extremity a quantity of glass sufficient to pro¬ 
duce a bulb, you have nothing more to do than to 
beat the matter till it is raised to a temperature 
marked by a reddish mhite color, and then to expand 
it hy blowing. 

'We have already observed, and we repeat here, 
that it is indispensably necessary to hold the glass 
otU of the flame during the act of blowing. This is 
the only means of maintaining uniformity of tempe¬ 
rature in the whole softened jmrts of the tube, with¬ 
out which it is impossible to jiroduce bulbs with 
aides of equal thicknet<s in all their extent. 

( (htntinued on gage 26 J ) 

SYMPATHETIC INKS. 

Sywpathbtic inks are colors with which a person 
may write, and yet nothing appear on the paper 
after it is dry, till some means arc used, as holding 
the paper to the fire, nr rubbing it over with some 
otoer liquor, to make it visible. 

These kinds of inks may be divided into seven 
classes, with respect to the means used to make 
them visible; viz. 1, such as become visible by 
passing another liquor over them, or by exposing 
them to the vapour of that liquor; 2 those that 
do not appear so long as they are ke -t close, but 
soon become visible on being exposed lo the ,air; 

3, such as appear by strewing or sifti ig some very 
fine powder or any color over them; 4, those which 
become visible by being exposed to toe Are; 5, such 
as become visible by beat, but disappear again by 
oold or to:i mu.sture of tbe air; 6, those which 
become visible hy being wetted with water; and 7, 
such 08 ap{>ear of various colors. 
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Hie first claas contains four kinds of ink Ti*. 
solutions of icttd, bismuth, gold, and green vitriol, 
or sulphate of iron. Hie two first become visible 
by the contact of sulphureous liquids or fumes. For 
the first, a ,solution of common sugar of lead in 
water answers very well. With this solution write 
with a dean pen, and the writing when dry will be 
totailv invisible ; but if it be wetted with a solution 
of sulphuret of potass, or of orpiment, dissolved 
by meaiti of quicklime, or eiposed to the strong 
vapours of these solutions, the writing will appear 
of a brown color, more or'less deep, according to 
the strength of the sulphureous fume. By the same 
means the solution of nitrate of bismuth will app^r 
of a deep black. 

The syflngathetic ink prepared from gold depends 
oil the property by which that metal precipitates 
from its solvent on the addition of a solution of tin. 
Write with a solution of gold in nitro>muriatic acid, 
and let the ])a)ier dry gently in ^he shade; nothing 
will appear for the first seven or eight hours. Dip 
a pencil in the solution of tin, and draw it lightly 
over (he invisible diHracters, they will immediately 
appear of a purple color. 

Characters written with a solution of green vi¬ 
triol will likewise be invisible when the paper is 
dry; hut if wetted with an infusiun of galls, they 
will immediately appear as if written with qommon 
ink. If, instead of this infusion, a solution of an 
alkaline prus.siutc be used, the writing will appear 
of a deep blue. 

To the s(‘cniid I'lass belong the solations of all 
those metals which are ajit to attract oxygen from 
the air, such as lead, bismuth, silver, &c. The 
sympathetic ink of gold already mentioned belongs 
also to this class ; for if the characters written with 
it are long ex]>osed to the air, they become by de¬ 
grees of a deep violet color, nearly approaching to 
black. In like manner, characters written with a 
solution of nitrate of silver are invisible when newly 
dried, but being exposed to the sun, appear of a 
grey color, like slate. To this class also belong so¬ 
lutions of sugar of lead, nitrates of copper and of 
mercury, acetate of iron, and muriate of tin. Earh 
of these has a particular color when exposed to the 
air ;^but they corrode the paper. 

Tl>e third class of sympathetic inks contains such 
liquids as have some kind of glutinous viscosity, and 
at the aame time are long in drying; by which means, 
though the eye cannot discern the characters written 
with them upon paper, the powders strewed upon 
them immediately ^here, and thus make the writing 
become visible. Of this kind are urine, milk, the 
juices of some vegetables, weak solutions of the 
deliquescent salts, and other liquids. 

The fourth class, comprehending all those that 
become visible by being exposed to the fire, is very 
extensive, as it contains all those colorless liquidAn 
wliich matter dissolved is capable of being reduced, 
and of reducing tlie phper into a sort of charcoal by 
a small heat. Sulphuric acid, diluted with as much 
water as will prevent it from corroding the paper, 
makes a good ink of this kind. Letters written 
with this fluid are visible when dry, but instantly on 
being held near the fire appear u black as if written 
with the finest ink. Jiuce of lemons or onions, a 
solution of sal ammoniac, green vitriol, &c. answer 
tbe ssme porpose. 

. The fifth class comprehends only three substances, 
two of the salts of cobalt, the nitrate and the acetate; 
and also the muriate of ^}ip«r; these are by far the 
BOSt curious of the sympithetic inks. To prepare 


them it is only necessary to immerse tbe metals 
above-mentionM in the proper acids, by the assbt- 
auce of heat they will be dissolved, and the ink 
formed. It may be used as common ink is, using, 
as in all other instances of secret writing, a new 
pen. When the paper written upon is heated, 
the nitrate of cobalt appears blue, ^e acetate of 
cobalt green, and the tnnriate of copper yellow. 
Pictures may be painted with these inks, and it 
rightly deigned, show as a winter scene when 
cold, but exposed to tlie warmth of a fire, tbe trees, 
grass, and sky assume a colored garb. 

The sixth clast comprehends such inks as become 
visible when characters written with them are wetted 
with water. They are made of all such substances 
as deposit a eppions sediment when mixed with 
water, dissolving only imperfectly in that fluid. Of 
this kind are dried alum, sugar' of lead, vitriol, and 
other Bubstaucea. We have, therefore, only to write 
with a strong solution of these salts upon paper, and 
the characters will he invisible when dry; but when 
we apply water, the small portion of dried salt cannot 
Hgiilii be Uiasulved in the wuter. Hence the iiisulu- 
ble part becomes visible on the paper, and shows 
the characters written in white, grey, brown, or any 
other color whiph the precipitate assumes. 

Lastly, characters may be made to appear of 
a fine crimson, purple, or yellow, by writing on 
paper with a solution of muriate of tin, and then 
passing over it a pencil dipped in a decoction of 
cochineal, Braxil-wood, log-wood, yellow-wood, or 
the like. 

MOUNTING MICROSCOPIC OBJECTS. 

f}0;$vmed from page 196. andconcliidi!d.J 
Thr most valuable material in which to mount semi¬ 
opaque objects, and those which are apt to shrivel 
in drying, is Csnada‘’bal8am. In fact so superior, 
are the transparency, and beauty of sections of wood, 
and dissections of insects, that without this substance 
many of the more delicate organizations of the animal 
and vegetable kingdom would be very inadequately 
distinguishable. 

To mount objects in balsam it is necessary to 
prepare a number of tbe glass sliders, mentioned 
before; and also some other pieces of glass, about 
half an inch square each. Make one of the sliders, 
(which we will suppose to be two inches long, and 
three-quarters of an inch wide,) and also one of tbe 
small glass squares, rather warm, by a spirit lamp, 
holding them at the fire, or ])utting them on the hob 
of a heated stove, and taking the large piece of glass 
put upon it a drop of balsam, which on account of 
the warmth will spread a little. The object, which 
should have been soaking for a few minutes in 
spirits of wine, is to be placed carefully upon the 
drop of balsam, spreading it out as may be requisite, 
and the smaller glass piece, still warm, placed upon 
the object—pressing the two glasses together with 
the tliumb and finger, which will drive the balsam, 
now liquid, into the various pores and interstices of 
the object, and occasion tim glasses to adhere toge¬ 
ther firmly* and yet completely retaining tlieir 
transparency. The balaam which exudes from the 
various lidas may be neatly pared away afterwards, 
or else, as is more usually d!rae, may be laid up as 
a beveUed edge to tbe smaller glass, in the same 
manner as s glszier would leave the putty eround s 
pane of glass. Tbe only thing to be guarded against 
in setting Up objeits in Canada balsam is to prevent 
anv bubbjes of air from being IncloKdbetsmen the 
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two ]4ecei of u inch, bowerer ininnta they 
[ i might be, woidd, when mignified, boeome a arriooi 
annoyance, and often lead obaerration to deceptire 
remits. 

Tboee who try the abore proceaa, Ibr the first 
time, must "not expect folly to socceed, so much 
depends upon the nicety and care taken with the 
manipulation. We, therefore, giee the following 
slight variation of the above, which is die method 
we have ])ractised with equal, if not greater, auccem 
than the foregoing. 

Put a large drop of Canada balaam on one of the 
usual aliders'—pl^ carefolly upon the centre of 
this the propos^ object, previondy soaked in etiier 
or apirits of turpentine—dien heat die glass by 
holding it over a spirit lamp, or odierwise, and as 
the balsam becomes hot, and consequently fluid, 
the object will sink down into it, or ahonld it be 
too light, a needle will assist tbe immersion—then 
heat the smaller piece of glass, and place it very 
<wrefully on the drop of balsam, holding tbe glass 
so that it hhall touch the convex top of the balsam 
first, press tbe finger gently, and gradually on tbe 
top, and there hold it until the glau has ebecome 
partially cold, and consequently the balsam con¬ 
gealed : if this be done with ordina^ attention the 
aii^uliiiles will be completely got nd of. 

Oj}Qqvf Ohjecit are viewed either by direct or by 
reflected light. To show them by the first method, 
the objects, which are usually particles of minerals, 
corallines, the seed-vessels of ferns, the shape of 
seeds, the larger parts of insects, minute shells, &c. 
may be merely fastened by a little gum water jto 
common bllders, a piece of card, or something simi¬ 
lar. When to be viewed they are to be placed on 
tlie usual object frame of the microscope, and the 
light of a l^p or candle thrown direct u{>on them ; 
and, in order that tliis light may be in some degree 
•concentrated, a plano-convex ^ens may be interposed 
between the lamp .and tlte object; adjusting th-3 
glasses to the proper focus a clear delineatiou will 

obtained. 

A second method is, that the object should be 
illuminated by reflection. In this case the light 
passes upwards from tbe lower mirror, it strikes a 
semi-circular reflector placed close below the object 
lens, ami from this the light is concentrated, and 
thrown to a point at a litUe distance below. Tbe 
object should be placed exactly at this point. It is 
eviderit that no reflection could take place if the 
common large opaque sliders are used, because they 
would intercept the rays of light as diey pass up¬ 
wards. To prevent, this source of obscurity, ^ 
objects may be mounted on very small circles of 
ca^, or paper, which occupying the exact centre, 
where of necessity there most be a bole in the re¬ 
flector, vei 7 little of the light is interrupted. Tbe 
best method of making these discs, one of which is 
represented below, is to procure a piece of thick 



diimois, buck-skin, or other soft leather, and paste 
a piece black paper on one side, and a piece of 
white upon the- ether, (the black p^ier must not be 
glossy.) Punch out of this prepared leather a num¬ 
ber of round pieces, not more than three-eighths of 
an inch in diameter, and thrust through each a large 
pin. They are now ready for use, and it is only 
necersary to glue or gum the object cn one side, 


and a somber for reference, or the name of tlw 
substance, on the otiier. Whm to be used the pmnt 
of the pin may be stuck into a piece of oork fastened 
to the forceps, usually accompanying the microscope, 
and thus brought exactly to the centre of &e field of 
view. When not in use these prepared discs take 
up a very inconsiderable apace, as &ey may be kept 
easily iu a small box, the bottom of which is lio^ 
with cork, into which fht points of all of titem may 
be thrust, in tbe same manner os insects in a cabinet. 
It is to be observed, that a very low magnifying 
power is all that is required for tbe evaTiii n ^ t i on of 
tbe usual class of opaques. 

ANALYSIS OF MINERALS* 

TUB MBTALS AND BARTHS BUBJECtA* TO TRB 
BDMID PR0CB8S. 

(Se$itmeHfrom page S2S, and aindtuded.) 

It may be of Bome|dvBntage to point out to the 
learner, the most distinguishing properties by which 
tbe various metals may be detected, with a view of 
facilitating tlie exomiuolion of Boeb minerals as may 
present t^mselves to hia notice; but at the same 
time it may be necessary to obsem, that, on expos¬ 
ing a portion of ore to the action of an acid, the 
solvent may become charged with various proper, 
tions o( three or four different metals, and perhaps 
also one or two earths; this complication will of 
couw prevent the result being so striking as would 
be the case if the solution were of a more simple 
nature; and the circumstance is mentioned to cau¬ 
tion the young student against being deterred from 
an unexpected difficulty at the outset. Should he 
have reason to suppose that he has commenced with 
an investigation beyond bis power, let him set tbe 
specimen aside, and by operating on others of less 
complicated natures, he will gradually extend his 
sphere of obfcrvation, and after a short time have 
the satisfaction of resuming tbe examination of the 
subject which at first bafil^ his attempts. 

Gold .—Muriate of tin throws down a purple pre¬ 
cipitate, and green sulphate of iron a brown one, 
which is metsBic gold. 

Silver, by the solution of a few grains of common 
salt, or any other substance containing muriatic 
acid. On immersing a piece of copper wire it will 
become coated with a film of metallic silver, of a dark 
sooty appearance. 

Qipper affords a beautiful blue by the addition of 
ammonia, and coats the surface of a piece of polished 
iron with a film of copper. 

Iron, by tbe vivid Prussian blue which is imme¬ 
diately formed, on the addition of one or two drops 
of prussiate of potash. 

Lead, by being precipitated upon zinc, or by 
toromon salt, or any of the other muriates. To 
mstiDgmsh it from silver, see the article murtaric acid. 

Mercury, by an orange precipitate, which it 
affords with the pure alkalies, or by exposing the 
mineral suspected to contain it to the action of the 
blow-pipe, when the Aimes will coat the aurfiice of 
a piece of copper, (a bright half-penny for example,) 
held over the charcoal, with a thin ^ver-Uke crust 
of mercury. 

71m, by the purple precipitate afforded by muriate 
of gold. 

CoMt, by the bright blue head afforded by ex¬ 
posing a very email particle of it to the blowpipe 
with Uie glow of borax. 

Manyaneee, by tbe amethystine tinge which the 
head of bonu assumes under the same circumstanooSi 
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and by iti yielding the suffocating fumes of chlorine 
when heated with muriatic add. 

Aniinumy and Bimuth both yield a white preci¬ 
pitate when the acid containing them in solution is 
poured into water; but they may be distinguished 
by the bioWpipe. before which the antimony flies 
away in white fumes, which coat the charcoal to 
some distance. 

Artfnic, by the unpleasant garlic-like odour which 
it 3 rieI(U before the blowpipe, at tbe same time af¬ 
fording white flimes. 

Zinc^ by tbe white precipitate it affords with am¬ 
monia, in an excess of wliich it re-dissolves, also by 
affording bratt when carefully fused with a fbw grains 
of copper fllitigs before the blowpipe. ' 

Tbe striking characteristics of the several metals, 
arising froiK their odour when _ exposed to beat, or 
the color of their precipitates when acted on by 
tests, afford a much greater facility in their detec¬ 
tion ttian exists with tiie earths. Tbe latter, with 
tlie exception of the peculiar Carthy smell arising 
usually from the presence of clay, (but existing also 
in some luiiicials containing but little aluniinc,) 
yield scarcely any odour; the colors they exhibit are 
always due to metallic oxides; and their precipitates 
are invariably white; it accordingly requires a nicer 
discriinination to satisfy tlie mind with respect to 
them; but a habit of observation will gradually ren¬ 
der their principal features familiar. Tbe following 
hints may perhaps be serviceable; it is admitted 
that some of them are not conffned to the particular 
substance referred to, but the exceptions relate to 
objects much less likely to be submitted to examina¬ 
tion. Thus, tbe hurdnens and insolubility of silex 
apply equally to the purer forms of alumine as existing 
in sapphire and some other gems which are not likely 
to become the subjects of a young mineralogist's 
experiments. 

SUeje usually imparts a considerable degree of 
hardness and insolubility: miner.ils which chiefly 
consist of it are, for the most part, transparent; and 
altliough many may a|ipear by the knife to be toft, 
it will be found to arise from tbe jiresence of other 
earths in a state of chemical combination; the par¬ 
ticles of silex still retaining their hardness, 'as will 
be proved by rubbing some of the powdered mineral 
over the moistened surflme of a piece of gloss, which 
will speedily lose its polish. 

Linu is immediately precipitated by oxalate of 
ammonia, but which also throws down barytes and 
itrontian; these three earths are precipitate by the 
alkaline sulphates ; and the sulphate of lime may be 
separated by the efTustOQ of a la^e quantity of water 
•lightly mixed with sulphuric acid, the sulphaces of 
barytes and strontian being totally insoluble. 

Alumine, in a state of great purity, affords gems 
possessing a high degree of hardness and brilliancy; 
while its combioationB are most fi^nently soft a\,d 
of a dull earthy appearance, yielding the peculiar 
smell of clay when breathed upon, and adhering to 
the tongue or moistened Up : should the specimen 
not contain any large portion of metal, the presence 
of alumine may be ascertained by dropping a very 
small quantity of strong nitrate of cobalt on a parti¬ 
cle of it; on applying the blowpipe heat, a blue color 
will appear, whose vividness will be in proportion to 
tile purity of tbe alumine: this will not be the case 
witii any of the other earths except ziroon, an ingre- 
dleat or very rare occurrence. 

liugnetia may be detected by pouring into the 
solatioa a few drops of concentrated neutral carbonate 
of ammonia, aod then adding a little phosphate of 


soda, when a precipitate will be obtained, consisting 
of phosphoric acid combined with soda and mag¬ 
nesia : or, after precipitating all the earths by any 
carbonated alkali, wash the precipitate and pour 
over it moderately diluted sulphuric acid: silex, 
lime, barytes, or strontian, will remain’Uitdissolved; 
magnesia or alumine will form a soluble bombination, 
and to distinguish them add a particle or two of 
potash, and after moderately evajt'jratiiig the mixture 
ill a watch-glass, set it by to crystallize. Shonld 
the earth in combination be magnesia, the result 
will be the well-known Epsom salts; but, if alu¬ 
mine, the produce will be alum. 

Barylee or Strontian are almost immediately 
known by tbe superior weight of their enmbinations: 
they are found united to the sulphuric and carbonic 
acids only: with tbe former they are insoluble either 
ill water or any of the acids ; with the latter they 
dissolve in diluted nitric or muriatic acid, and may 
be disci'inunated by the following experiments: 
evaporate the mixture to dryness and expose a small 
quantity of the residue to the blowpipe ; strontian 
will imjiart a crimson color to the flame, a property 
not iiosoe-ssed by barytes. 

The remaining metals and earths, being of com¬ 
paratively rare occurrence, do not call for particular 
notice in a sbori; sketch of this dc.scription. 

The learner possessing a mineral, with thenaflre 
of which he is acquainted, may proceed as follows:^ 
If it be both earthy and metallic, he should separate 
one from the. other, and reduce a few grains to 
powder, which he should place in a wateli-glass. 
and add a tew drojis of nitric acid ; if no action 
be imrccived, it may be held over the flame of the 
lamp, until ebullition takes place, when the substance 
will be more or less dissolved ; then pour the liquid 
into a glass tube, previously containing alitlle water, 
and proceed by applying the tests, or metallic rods, 
before explained. .» 

Or expose tbe substance to the yellow-flame ot** 
the blowpipe, after which pulverize it, and apply 
the magnet to it which will frequently determine 
the substance, iion being so generally disseminated: 
or, place it in tlie hollow of the chveoal, with an 
equal quantity ofgl.iss borax, and expose it to the 
blue flame, when it will melt into a bead surrounded 
by tbe borax forming scoria. Care must be taken 
not to apply too much beat, as some of the metals 
evaporate or become oxidated. 


STEAM TOWING ON CANALS. 

Tax experimental improvements in this branch of 
transit and navigation, which have for some time 
been makigg great progress in Scotland, under tiie 
direction of Mr. Mocneil, civil engineer, were 
brought to a very satisfactory proof, a fortnight 
ago, on the Foith and Clyde Canal. The locomo¬ 
tive, Victoria, was employed on this occasion, and 
some of the leading resulis were os follows : —Wi>h 
a passenger-boat hden with passengers (an average 
load,) a rate of twenty miles per hour was attained ; 
and i was evident that the only limit to the speed 
was ^at of the power of tbe engine. Eight trading 
vessffe wer- ranged in a line attached to each others 
and the first to the locomotive; they were, together, 
317 tons register, 364 tons actual load, and tbe 
draught of water, severally, ft., 8 ft. 9 in., 6 ft. 6 
in., 6 ft., 7 ft. 10 in., 4 ft., 4 ft. 6 in. For tbe 
lisulage of thi-i amount of tonnage, at the usual rate 
of H mile per hour, about twenty horses are em- 
pbyed, under tbe mosf favorable circnnuteuicei. 
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The Victoria towed it with aboat one-fourth onlf 
of her Bteaxn power, at a rate of 24 miles per hour. 
The ease with which she did this ju^6ed the opinion 
of several spectators, qualified to judge, that double 
this amount^f tonnage might hare been mastered 
bjr her with rery little or my diminution of her 
speed. The wave produced bj the motion of the 
large vessels at the rate they were towed was of the 
ordinary size and character; that of the rapid boats, 
though large, was by no means so formidable as to 
create any fear that it would be any obstacle to the 
adoption of this mode of conveyance. In one of 
the latter experiments, four passenger-boats were 
towed in a line, and the volume of the waves was 
evidently broken up into numberless smaller waves, 
spreading over the whole surface of*the canal, and 
resembling a great ripple. The reveiae of tliis oc¬ 
curred when two passenger-boats were lashed toge- 
ther abreast, as a twin bMt; the wave then extended 
in a (ine regular glassy swell from the boats to tlie 
idrores. These etfects point out the fact that the 
foim, magnitude, position, &c., of the wave are all 
HUBL'i'ptiblc of modification, as little is to b| appre¬ 
hended from curves, of whatever character. In the 
railway upon which the engine travelled there was a 
curve of double flexure, the ladiu# part uf which 
waa less than a third of a mile. No sensible retard¬ 
ation in her speed was ])roduced by it, nor was any 
disposition observed, even in the most rai)id transits, 
to run otf the rails. To prevent the latter effect 
occurring from the resistance of the vessels towed, 
the outer rail was laid a little lower in level tlian the 
inner one, so as to give the engine a slight tendency 
to descend towards the outward rail. This also 
prevents, in a certain degree, the overturning of the 
engine by a-strong pull. During the whole of the 
several series of experiments, no^ a single fact oc¬ 
curred to check the expectation that this union of 
*the railway and the canal will, wherever practii^ble, 
take the precedenee of every other in point of com¬ 
bined convenience, safety, rapidity, and economy. 


ENGRAVINGS by VOLTAIC ELECTRICITY. 

Wb lately published, (page 199,) M. Jacobi's letter 
to Mr. Fai^ay, in which he described bis attempts 
to copy in relief engraved copper-plates, by means 
of voltaic electricity. We have since received a com¬ 
munication from Mr. Thomas Spencer, of Liverpool, 
from which it appears that that gentleman has for 
some time been independently engaged on the same 
subject i and that he has not only succeeded in doing 
all that M. Jacobi has done, but has successfully 
overcome those difficulties which arrested the pro¬ 
gress of the latter. It is unnecessary here to enter 
on the question of priority between these gentlemen. 
To Mr. Spencer much credit is certainly due for 
having investigated, and successfully carried out, 
an application of voltaic electricity, the value of 
which can hardly be qneetioued. The objects which 
Mr. Spencer says be proposed to effect, were the 
following:—" To engnve in relief upon a plate of 
copper—to deposit a voltaic copper-plate, liaving 
the lines in relief->to obtain a ^-rimile of a medal, 
reverse or obverse, or of a hronse cast—to obtain a 
voltmc impression from plaster or clay—and to 
multiply the number of already mgrvnd copper¬ 
plates." The results which be tms obtained ere very 
beautiful; .and some copies of medals which be has 
forwvded to ns ace remarkably aharp and distinct, 
iwrticularly the letters, which have all the appear- 
•uce of having been struck by a die. 


Without entering into a detail of the siepa by 
which Mr. Spencer bihngfat hie prooees to pnfec- 
tion, many of which are intereetiog, at showing how 
alight a cause may modify the rwult, we shall at 
once give a description of his proceae. * 

Take a plate of copper, such as is used by an 
engraver; solder a piece of coppw wire to the beck 
part of it, and then give it a coat of wax—this is 
beat done by heating the plate aa well as the wax- 
then write or draw the design on the wax with a black 
lead pencil or a point. The wax most be now cut 
through with a graver or steel point, taking special 
care that the copper is thoroughly exposed in every 
linfl. The shape of the tool or graver employed 
must be such that the lines made are not V-shap^, 
bat as nearly as possible with parallel ^idee. The 
plate should next be immersed in dilute nitric acid, 
—say three parts water to one add; it will at once 
be seen whether it is strong enough, by the green 
color of the solutioifland the bubbles of nitrous gas 
evolved from the copper. Let the plate remain in 
it long enough for the exposed lines to get slightly 
corroded, so that aoy minute portions of the waa 
which might remain may be removed. The plate 
thus prepared it then placed in a trough separated 
into two divisions by a porous partition of plaster of 
Paris or earthenware,—the one division being filled 
with a saturated solution of sulphate of copper, and 
the otiier with a saline or acid solution. The plate 
to be engraved is placed in the division containing 
the solution of the sulphate of copper, and a plate 
of zinc of equal size is placed in the other dividon. 
A metallic ctHinexiuii is then made between tiie copper 
and zinc plates, by means of the copper wire sol¬ 
dered to the foimer, and the voltaic circle is thus 
completed. The apparatus is then left for some 
days. As the zinc dissolves, metallic copper is 
precipitated from the solution of the sulphate on the 
copper-plate, wherever the varnish has b^ removed 
by the engraving tool. After the voltaic copper has 
deposited in the lines engraved in the wax, the 
surface of it will be found to be more or less rough, 
according to the quicknow of the action. To rem^y 
this, thb the sorfoce with a piece of smooth flag or 
pumice-stone with water. Then heat the plate, and 
wash off the wax ground with spirits of tuipentine 
and a brush. The plate is now ready to be printed 
from at an ordinary press. 

In thu process, care must oe taken that the sur- 
foce of the copper in the lines be perfectly clean, as 
otherwise the deposited copper will not adhere with 
any force, but is easily detached when the wax is 
removed. It is in order to ensure this perfect clean, 
ness of the copper, that it is immersed in dilate 
nitric acid. Another cause of imperfect adhesion of 
the deposited copper, which Mr. Spencer has pointed 
ovt, is the presence of a minute.portion tk some 
other metal, such as lead, which, by being precipi¬ 
tated before the copper, forms a thin film, wbidi 
prevents the adhesion of the subsequently deposited 
copper. TUs drenrostanoe may, however, be 
turned to advantage in some of the other appUeations 
of Mr. Spencer’s process, whm it is d«wirehlf to 
prevent ^ adhesion of the deposited copper. 

In copying a coin or medal, Mr. Spencer describes 
two mrthodi: the one is by df^otiting voltaic 
copper on the surfece of the medal, and thus form¬ 
ing a mould, from which feo-nmiles of the original 
medal may readily .be obtained by precipitating 
copper into it. The otimr is even more ospemtioos. 
Two pieces clean milled sheet lead are taken, and 
the medal being placed between them the whole is 
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talriected to pressure in • screw press, and a wm- 
nlete mould of both sides is thus formed in the lead, 
S^ng the most delicate lines perfect, (in rerene.) 
Twenty, or even a hundred of th^ may be so formed 
on a sheet of lead, and the copper deposited by the 
voltaic process with the gre^ facility. Those 
portions of the surbce of the lead wMeh are between 
the moulds, may be vamiahed to prevent the depo* 
rition of ^ lead, or a whole sheet of voltaic copper 
having been depprited, the medals may afterwards be 
cut out. When eopper is to be deposited on a cop¬ 
per mould or medal, earn must be taken to prevent 
the metal depoeited adhering. Hus Mr. Spencer 
effects by heating the medal, and rubbing a small 
portion gf wax over it. The wax is then wiped off, 
a sufficient portion always remaining to prevent 
adbeaioD. 

Enough has been said to enable any one to repeat 
andfollowup Mr. Spencer's interesting experiments. 
The variations, modilications, ansi adaptations of them 
are endless, and many new ones will naturally suggest 
tbemselve* to every Bcientific reader.— 

CRYSTALLIZATION OF ICE, AND OF 
VEINS OF ICE IN ICE. 

BT PB0E880E HSS8SL. 

Foe some time past 1 hive Jieen occupied with oh- 
servatiooa on the different mrms of crystallisation. 
The erystsllisation of water, under certain condi- 
tkma, induced by artificial means, formed also the 
cnbject of my inquiries. 1 shall here briefly detail 
one of my experiments, which 1 have repeated fre¬ 
quently of late, as I reckon it not unimportant for 
the doctrine of veins, whose different modes of 
origin can, in my opinion, only be satufsctorily ex« 
plained by collecting as many examples as possible 
of the formation of veins, and vein.Uke masses, 
ainee the commencement of historical epochs. So 
that we have then only to inquire whether this or 
the other vein, or assemblage of veina, bears most 
resemblance to Uva-vrina in lava, to veins which 
may be eonudered as eanals filled up by ifiioeral 
springs M some sort or other, to fiasures filled by 
aQUimatimis, to fisaurea which have been the out¬ 
lets fbr alternate streame of fluid, or elastic matters, 
and wbidi have been gradually eloaed by the de¬ 
position of solid matters, or to Assures which have 
been filled by infllcration from above, &e.; or 
whether these veins are to be viewed sa the result 
of the eontemporaneous congdatioo (crystallrsation) 
of two or more heterogeneous messes, one of which 
has filled fissures in the other, but which have 
never been in reality open. 

Upon tiiii suppoaitim every experiment on the 
origin of vein-Uxe masaes, however insigaifioant it 
may appear, mvet be considered ae an augmen^- 
tien of our resourees for the doddation of the ori¬ 
gin of thoae veina wMoh have not bean observed by 
man, so that tbb communication is of interest, not 
merdy to the erystdlograpber, bnt also to. toe 
geognost. 

1 set aside, in a warm room, e mUtore of fino 
day and water, in which the kfter was somewhat 
in exeoH, so that the thto mud eoold bs eaifly 
stirred about with a fine hdr brush. Upon resting 
fior some time, U divided into two pOTtbns, the nn- 
dermost of which oonsisted of moist day, and the 
nppar, at least emulderable, of dear water. Dor^ 

M dny» whieh we had in Dee. (fi* — 10” F.), | 


1 exposed tiw mixtare after agitation to oryitallisa- 
tion, or freetlng. Cryatallisation did sot take place 
till toe mass returned to toe state of red, but 
before the separation took place between the clay 
and toe water. T%e structure of tbe^frosen mass 
varied in different experimenta. In every ease, 
however, frosen mud. and fronn dear water, could 
be distinguished from each other. 'But-the latter 
did not ooonr as a stratum at the upper part of the 
mass, but was distributed through the substance of 
the froxen mud. 

1. The moot common appearance was like that 
of small qnartx vdns, traversing, in different direc¬ 
tions, a siliceous dste. 'Rie same as in hand ape- 
dmens of siliceous slate, wbeu two of the qnartx 
vdns meet ona another, they traverse one another, 
shift one anotoer, or rautndly cut each other off, 
Ac., wu observed diatinctly Id the present instance. 
The prfndple tbet the traveraiog vein is newer than 
the one traversed, coald<«ot be euily demonstrated 
to be correct in these ice vdns in the frosen mud : 
nor could the idea of the eontemporaneous forms, 
tion of vdol with the surrounding rock be ad¬ 
mitted''as nnoonditionaily correct. In these ice 
veins there wu, apparently, a real cutting across 
of one vein by,another, so that the traversed vein 
beyond the traversing pursued its original course, 
or was diverted somewhat from its position, bnt 
more frequently one was completely cot off by the 
other. ' Often we could suppose a true wedging 
out of such a vein, without a previonsly existing 
empty fissure promoting ita formation. 

2. Often the water-iee was distributed through 
the frozen mud, like the quarts in the felspar w 
graphic granite. The surface formed by cutting 
and polishing, exhibiting, like the latter Hebraic, 
Arabic, and Chinese charactera; and’ these were 
still more charaettrised on the dark surface of the 
mud, than the greyiSQ-wfaite quartz on the whitish, 
felspar. 

3. Another mode of distribution of the water-ice 
in the frozen mud, was its forming vertical plates, 
which were so grouped, that the surface of the mass 
of mud on its middle section, resembled a concen¬ 
trically radiated eryitalline mass, the rays diverging 
from toe centre outwards. Several of these groups 
of rays were observed. Each ray projected to a 
considerable height above the surface of the mud. 

With regard to the causes of the three different 
appearanoea that I hare enumerated, they appear to 
me to depend upon differences in the excess of water 
in toe mud, on the temperature of the mase before 
it if expoeed to congelation (sometimes boiling water 
wu and eapecially the rapidity of the conge¬ 
lation. Fartiier 1 can give no explanation. 

QUERIES. 

IM - B eensi te d a receipt for, and method of French pe> 
Ushlag. dUMfVifO. 

IIX—'WhatBlodof chalk, or other itmllsr nlbatance, will 
mark oleariy upon ilaai ? See page 4li. 

tt4—How le the ox-fall petle, uMd by drsoabtiRirn, pre¬ 
pared f Ae pff t5a 

m- ' ll e w & prepere molsl water colore. eo that they aey 
retail Ihalr OMlstnre Is Uie open elr f 
ISf— How to prepare colored crayeuF Seepage tSS. 
Isr-^Mow Is oil beet prepersd for Ibe wstch-mskers, ke. f 

|£%ew Is the rstsinf eompodUoa for Chleeae j^wanlof 
work ntdef Jhmeered on page tfl. 
ita—How any prints, ke., be trsnsbrred to wood! See 
ige cri. 

fto—How are mafMts made F SMpagMt48aiKiir3. 
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HORIZONTAL TELLURION. 

All who have wihiessi-d tlie splendid apparatus, 
Qsed by Messrs. Adams, Wallis, Howell, and other 
lecturers on o^troiionticul science, must have been 
delighted at the iniignitude of the tellurioiis, or¬ 
reries, Ac., and the perfection of workmanship 
which tlieir accuracy of motion implies. At a 
former period we not any admired these machines, 
but had an anxious desire to k-nrn the ciiaracter of 
the machinery, and the contrivances which produced 
such diflerent efTccts at various parts of the lec¬ 
tures. Believing that there are numbers of our 
readers who would also wish some information np(^n 
the subject, w'e give tliis week an account of the 
HorizQntal*^Uurion, or machine to show the effect 
of the earth's ruhilions, and the obliquity of her 
axis ; the one upon her axis, showing the succession 
of day and night ; her revohitiou around the sun, 
in the period of a year, and her uosition at various 
times, causing the sueei-S'^iou of the seasons, and the 
varied length of light and darkne.ss, or day and 
night. 

Fig. \. — \ is a lamp, representing the sun, whieh 
is fixed to the upper part of the frame, so ns to 
turn round with the rest of the machine. U is a 
globe, representing the earth, wnieh in the figure 
is stkown to be placed at an angle of 2.'(.j degrees, ns 
it is in nature, but it is made capable of motion 
around its axis, being merely fitted into the socket 

L, and also bcirg set upright, so that its axis may 
he perpendieutar. The vertical lines drawn upon 
it rejiresent the twenty-four meridians—(he straight 
line is the erpiator—the curx'cd lines around the 
poles are the polar circles. C is the tabic upon 
which the moveable portion of the ajiparHtus stands, 
and which turns round upon a control vertical 
wooden axis, which holds at various heights the 
wlieel D; the frame or s}>indlc O ; the small wheel 
I; and the lamp A. A, I, O, and D, being fastened 
together. D is a multiplying wheel, about two feet 
in diameter, fixed imroove.abIe to the spindle in tJie 
centre. U E ore two small whe«.-U (s(*en better in 
Fig. 2), intended to confine the cord nonnectjiig D 
and E. These two wheels or pullies nre added merely 
for the sake of convenience, so is also the roIle.r wheel 

M, which is merely intended to hear the weight of 
the upper part of the machine : it runs upon the rim 
of the table C. F is a pulley, about one inch in di¬ 
ameter, which is fixed to, and consequently turus the 
toothed wheel G. This turns tiie tootlied wheel II, 
and this List being fixed to the axis of the curtli turns 
that round, which it is ciiubled to do because of the 
extreme pole of the axis being free to move in 
a socket, uear the end of L; and also the earth may, 
by moving this socket in a small groove prepared for 
it, be made to assume any degree of obliquity, or y 
be fixed perpendicular to its orbit of rotation. L u 
a short bar of wood, free to turn round on the centre 
at K, where a pulley, of about an inch diameter, is 
fixed, and turns with it. I is another pulley, of 
exactly the same diameter as K, the cord F passing 
from one to the other. O shows the cord which 
connected the wheels below the frame. O is a bar 
of wood Or metai (it may be three feet long, half an 
inch wide, and two inches broad. This port is to 
sustain, and properly connect the various parts witli 
each other. 

Fly. 2 shows the same parts in section, with the 
same letters as in the above description. Fiy. 3 
represents a blackened tin cose, intended to place 
over the stm, or lamp, to confine the light to a 


particulai part of the circle, that it may shine onlJ 
upon the earth. Tliis latter must be made with a^ 
little weight as possible, tiiat it may turn tlie 
readily : it may be made of several folds of pap^, 
pasted upon a round body, and cutting the paper) 
in two when dry, the internal globe taken out, and 
the two parts afterwards glued together, wliitened, 
and marked with the lines ofluiigltude, &c. 

To use the above Tellurion it is only necessary to 
light the lamp, place the cover upon it, and turn 
round the frame O. Now it will be evident, that 
the globe representing the earth will liavc two 
motions, one around its axis — the other around 
tlie sun. Tlie wheel D being fixed, and two feet 
diameter, and the pulley F moveable, and one inch 
diameter; r-ach revolution of the frame O around 
the light will caubc E to turn round twenty-four 
times. G ns it is conuecti’d with F, and H with G, 
and tlm earth with II, the latter will also turn 
twenty-four times on its axis during one revolution 
in its orbit; or if a greater number he Tocinired, a 
difference in the size of the wheels G and H will 
acRoiiipfiKh thu pnr(i(>»ie. Tlie pulley I being fixod 
to tlie fi’iqne, and K being of the same size as i, 
it will turn rmmd evaelly oiiec in a revolution of 
I or O. L being fixeil to K, and turning with it, 
will of neee^aity ^riiig the earth in four different 
positions, at an interval of a quarter of a circle, or 
three mouths each. Now it U evident, (hut exactly 
one half of the earth will alwAjS be illuminated, 
and if the parallelism of the axis be preserved, that 
is, if the central line upon vvbieli the globe turns 
be cxarily jierppndicul.ar, the fe-M'/n/T/o/', or line ot 
diu'kness, will, at all parts of its revolution, extend 
exactly from jiolc to pole, ouiisequi'ntly no variation 
will take place in the length of day and night 
thronghout the year; and as seasons depend upon 
the more or less direct and continued inffucnce of 
the sun upon a parlieuluf* part of the earth's surface, 
ho diiference of season would take place ; but when *- 
the earth’s axis is jdaced as iii,nature, and as re¬ 
presented in our figure, at an angle of degrees 
witli the plane of her orbit, the earth in its annual 
revolution will present itself only in this position on 
two days in the year : namely, on the 21st uf March 
aiiil the 21tli September, or what we de.signatc llie 
venial and autumnal equinoxes when proceeding 
forwards from tlie vernal equinox, it shall have passed 
90 degrees, or a quarter of a circle, the north pole of 
the earth is fully exposed to the sun’s light and 
heat, and the terminator will he seen to pass consi¬ 
derably beyond the poles, even as far as the polar 
circle, Iciaving the whole of the south frigid zone in 
complete obscurity, or in one of their long und 
dreary winters, while we enjoy the warmth of a sun 
approaching to within 28 degrees of our zenith, and 
shining upon us for 16 hours at a time—now, that 
is on the 2lBt of June, occurs the summer solstice, 
or our longest day; after which, the days shorten 
with it, and lengthen in the southern hemisphere, 
until on the 21st of Pecember, our sliortest day, or 
mid-winter comes on, and the inhabitants of sonthem 
climes rejoice in that summer which we look for¬ 
ward to return six months afterwards. 

Fig. 5, 6, 7, shows the position of the earth io 
four equi-distaut periods of its revolutiou. 

THE ART OP STAINING GLASS. 

Thbas are tiiree methods of coloring glass ; one by 
laying upon it a coat of some transparent colored 
Ttmisb) 0 ^ drawing a design in varioui colors, as 
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lifttiemplified iu painting magic lanthorn sliders, 
(f^ Part 2). 2nd. Bjr mixing with it during its 
first manufacture mid while In a state of fusion, 
some of the metallic oxydes; in this mauuer colored 
drinking glosses, hyacinth glasses, beads, illumina* 
tinn lamps, and often sheet gloss is mode. Also, 
upon this process, if well conducted, depends the 
suecei,aftd imibitiun of factitious gems, or os they 
are commonly culled paste jewels, llie following 
materials are usually employed at the glass houses to 
produce the various tints retjuired in the articles that 
are ordinarily made of colored glass. 

Jilue gloss is formed by means of oxyde of cohalt. 

(ireeii by the oxyde of iron, or of copper. 

Violet by the oxyde of manganese. 

Red by a mixttu^ of oxyde of ifion and of copper. 

Purple by the purple o.xyde of gold. 

White by the oxydes of arsenic and of zinc 

Yellow by the oxyde of siher. 

. In staining glios, the coloring ingredients are 
mixed with water, or some other Hnid vehicle, by 
nic.ans of which they are spiC’id over the surface of 
a plate of glass, and when dry, are exposed to such 
a degree of heat, as by cxjiericnce has been found 
to be sufficient. The (Milor is than rubbed off from 
the surface of Uie globs, to which it does not ad* 
here; and tho:fu parts of the jilute which have been 
thn.s covered are found to buve acquired a perma* 
iicut and transparent tinge or stain, doubtless from 
some pai'tirics of the color haring been absorbed, 
and fixed in the pores of Ibe glass. 

In all the compositions for staining glass, silver, 
lu some form or other, enters as an e.‘<scatial in* 
grcilLciit. 

PrepnrqtiovH of Silrer. — Take two or three 
ninuvs of pure nitric acid ; dilute it with three times 
its bulk of distilled w:itcr;^put it into a Florence 
lliisk, or any other convenient gl.iss vessel, and add 
to it refined frilvcr, by small pieces at a time, tUl the 
acid, though kiqit at a warm Umiperuturc, refuses_to 
dissjhe any more. After ^tandulg quid for some 
liour», pour oll'tlic clear luiuoriiia clean ground 
sln|)|tercd phial, and label it Nitrate of Silver. 

No. I.—Dissolve common salt in water, and add 
nitrate of silver drop by drop, till it ceases to oc¬ 
casion any precipitate; there will thus be obtained 
ahe.nywhitc curd-like substance, which must be 
well washed in hot water, and dried j by exposure 
to light, it becomes ol a dull purple color. It is 
kuowu by the name of muriate of silver, or luua 
cornea. 

No. 2.—'Dissolve subcarbonate of soda iu water, 
and add nitrate of silver, iis befine described. The 
white precipitate thus obtaiiicil, when washed and 
dried, is ready for use. It is ciiUed the carbonate 
of silver, • 

No. 3.—Dissolve subcjirbonate of potash in wa¬ 
ter, and proceed precisely as directed fur No. 2. 
I'he white powder thus obtained is also carbonate 
of silver. 

No. 4.—Dissolve phosphate of soda in water, and 
proceed as already meiitioncd. Tlie precipitate 
ilms obtained U of a yellowish color, and is called 
phnspliate of silver. 

No. 5.'—Take any quantity of pure silver rollel 
out in thin plates, and put it into a crucible, to¬ 
gether with some sulphur. When the crucible lias 
jccn a short time on the fire, the sulphur will first 
melt, and then will gradually burn away with a 
blue flame. When the flame has ceased, add some 
more sulphur, and proceed as before; Ibcn take the 


2'>l 


silver out, and heat it red in a inuflle ; it will now 
be white, and very brittle; and after having been 
rcduc*ed to pow'dcr iu a mortar, Is fit for use. 

No. 6.—^Take any quantity of a dilute solution 
of nitrate of silver, and put into it vs stick of me- 
tulUc tin; warm it a little, and the silver will be 
prcei])itate(l in the form of metallic leaves on the 
surface of the tin, Scrape it off, wash it in warm 
water, dry it, and grind it in a mortar. 

No. 7,—Take any quantity of nitrate of silver, 
and put into it a piece of copper plate; then pro¬ 
ceed precisely ns in No. C. 

Thu foregoing preparations of silver mixed with 
otlicr ingredients, ui the proportion about to be 
described, eoiii]>nsu all the varieties of pigment 
wbieli arc re(|uh>ite for staining glass. 


YELLOW. 

Parts l»y Weight. 


Take silver No 2. 1 

bellow lake..'. I 

Mix the ingredients and grind them well, with 
nil of turpentine: lay it on thin. 

Take silver Nu. 1 . 1 

White rlny precipitated from a solution of alum 

by subuurbunatc of soda. 3 

Oxalate of iron, prepared by precipitating a 
clear solution of sulphate of iron by oxalate 

of potish . 3 

O.xyde of zinc. 2 

Jxit the silver lie ground first in water with the 
oxyde of zinc, and tbeu with the other ingredients. 
This is intended for floating on tliick. 

Take silver No. 3 . 1 

Yellow l.ike. 1 

Grind them in spiiits of turpentine and oil, and 
lay the mixture on ver^ thin. 

Take silver No. 4 . I 

Y'dlow lake. I 

Wiiteclay . ^ 


Grind them in s))irit of turpentine and oil, and 
lay the mixture uu thin. 


naANCE. 

Take silver No. 6 . 1 

Venetian red and yellow ochra, equal jiarts, 

washed in water, and culeined red. 2 

Grind Uie ingredients in s])irita of turpentine, 
with thick turpentine, and lay the inixture on thin. 

Take silver No, 7 . I 

Venetian red and yellow ochre. I 

Grind in turpentine and oil, Ac. as the fore¬ 
going. If entire ])anes of glass are to be tinged 
orange, tlie propoitiun of ochre may be greatly in. 
creased. Tiie depth of the tinge Ucqieuds in some 
measure uu the heat of the furnace, and on the time 
that the glass is exposeil to it, which, tliuugb easily 
learned by experieuev, cannot be made tlie subject 
of preeibc rules. 

BED. 


Take silver No. 5. 1 

Brown oxyde of iron, prepared iu heating scales 
of iron, then quenching them in water, re¬ 
ducing (In'iii to a fine powder, and, kutly, 
calcining it in a mutfle . I 


Grind the ingredients with turpentine and oil, and 
lay the mixture on tliick. 

Take of antimoniol silver, prepared by melting 
together one part of silver and two parts of 
crude autiraoiiy, and pulverizing the mass .... 1 

Calcotlia. 1 

Grind the ingredients in turpentine and oU| 
and lay the mixture on thick. 
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Talte of antimonial silver, prepared as above .. 1 
VeDetian red and yellow ochre, of each . 1 

Grind, &c. as before. 

When the whole panes of glass are to be tinged, 
the proportioiv* of ochre and colcoUia may be in¬ 
creased, and the ingredients should be ground in 
water. 

On laying on the color. —The method practised 
by many Stainers of glass is to draw an outline in 
Indian ink, or in a brown color, ground with tur¬ 
pentine and oil, and then to doat on t!ic color thick, 
having previously ground it with water. Hut in 
tills way of proceeding, it is very subject either to 
dow over, or to come short of the outline, and thvs 
render the skill of tlic draughtsman of little effect. 

Another Ai^thod is to draw the jiattcru in Indian 
ink, and having ground the color os due as possible 
in spirits of turpentine, to add a little oil of laven* 
der, and to cover the outline entirely with this com¬ 
position. I 

When it has become dry, work out tbe color with 
the point of a stick and a knife from those parts 

thut are not intoiuleii to he ; the most ile. 

Uuutc omauients and most intricate designs may 
thus be executed with exactness and jirecision. 

If the color is rc(|uireil to be laid on so thick 
that the outline would not be visible through it, 
let the color be ffrst laid on os smoothly os possi¬ 
ble, and when it has hcoomc dry, draw the outline 
upon it, with vermillion water-color, and work out 
the design us hefuic. 

Bi.'sides the ])reci.sion aeqaired by the above 
method, it enables the artist to ajiply different 
shades in tbe same design ; whereas the old method 
of floating only communicates a uniform tiut to 
the whole pattern. 

The artist should contrive to charge his furnace 
with pie(:e.>), the color of whii’h is ground in tbe 
same vehicle, and not to mix in the same burning, 
some colors ground in turpentine and some ground 
in water. Tlie pieces roust also be very carefully 
dried, and must be placed in the funiacc when this 
latter is moderately warm. 

To gild glass .—Take of fine gold in grain.", one 
part, and pure mercury eight parts: warm the 
mercury, and then add the gold, previously making 
it red hot. When the gold is perfectly dissolved, 
pour Uie mixture into cold water, and wa.sh it well. 
Then press out the superffuous mercury tlirough 
linen, or soft leather, and the mercury which runs 
throu^ih (as it retains some gold) may be reserved 
for tiie next opportunity. 

'The amalgam which remains in the leather is 
to be digested in warm aqua-fortis, which will take 
up the mercury, but will leave the gold in the form 
of an extremely fine powder. This powder, ythen 
washed and dried, must be rubbed up with on^ 
third of its weight of mercury, then mix one grain 
of this amalgam with three grains of gold fiux, 
whicli is to be applied in the usual manner. The 
burning, upon which much of the success of the 
above depends, will form the subject of a future 
paper. 


APARTMENTS LIGHTED BY GALVA- 
NISM, AND MACHINERY MOVED BY 
ELECTRO-MAGNETISM. 

BY DR. JACOBr. 

During the last winter I frequently illumiusted | 
my saloon, which is of considerable size, by i 
Druounond's light Tbe mixed gases were ob- ! 
tained in sufficient quantities, that is to say, at tbe ' 


rate of three or four cubic feet per boor, by de¬ 
composing dilute sulphuric acid (specific gravity 
I'llK) between poles of platiua by a constant 
battery of a particular construction. 1 only passed 
tbe gas through a glass tube filled with chloride 
of calcium, and there was neither gasometer nor 
any otlier provision for it. As soon as the voltaic 
current wns dosed, the jet might be lighted, and 
the flame then bunit tranquilly, and of the some 
intensity for any length of time, llie construction 
and manipulation of the battery, though ex¬ 
tremely perfect, was still a little embarrassing. 
At present, a battery, with a decomposing a{>pu- 
ratus which will jiroducc from three to four cubic 
feet of gas per hour, occupies the space of teti 
inchi’s by eight inches, and is about nine inches in 
height. Behold certainly a beautiful application of 
the voltaic battery. 

In the ajiplicatiou of electro-magnetism to tiie 
movouient of mncbiucs, the most important ob¬ 
stacle always has been the embarrassment and 
difficult manipulation of tlie battery. This ob- 
sbiele exisbi no ]oiin;pr. During the past autumn, 
and at a '.season already too advanced, I made tlie 
first experiment in navigation on tbe Neva, with 
a ten-oared shallpp fumibhed with paddle-wheels, 
which were jmt into motion by an electru-magiictic 
machine. Although we journeyed during entire 
days, and usually with ten or twelve pcri-oiis on 
board, 1 was not well satisfied with this first trial, 
for there were so many faults of construcliuii 
and want of insulation in the machines and bat¬ 
tery, which could not be rejiaired on the spot, Hint 
I was terribly annoyed. All these repairs oikI 
im{H)rLuit changes being accomjilished, the expe¬ 
riments will siiortly be recommenced. The cx])e- 
rience of the past year, combined with Ihe recent 
improvements of the battery, give os the result, 
tiiat to produce the force of one horse (steam- « 
engine estimation) it will require a battery of 
20 .square feet of plutiua distributed in a cunvcnicnc 
manner, but 1 hope tliat from eight to ten square 
feet will prudueo the effect. 1 hope that within a 
year of this lime 1 shall have equipped an clecti'o- 
magnetic vessel of from -10 to bU-bursc power. 

St. Petersburg, Juiir, isap, 

FANCY WOODS. 

(Hewmed from page 238.) 

King'.V'ooA is generally used for small cabinet¬ 
works, and for bordering.s to those which are 
larger. It is extiemely hard. The true which pro¬ 
duces it is small, os the sth'ks are seldom brought 
to this country more than five inches wide and four 
feet long. Its color is of a rhucolate ground, with 
black veius; sometimes ruimtiig into the finest 
lines, and at others more spread over the ground, as 
in rose-wood. The botanical name of tbe tree 
which produces this wood is not kuown. It comes 
from Brazil. 

And here we should remark the exceedingly 
imperfect state of our knowledge with regard to the 
species of trees which produce the fancy woods, so 
extensively used in cabinet-work in tins country. 

It might be supposed that there would be no mure 
difficulty in determining tbe botanical names, and 
deciding the species of those foreign woods which 
are used in our finer sorts of furniture, and in many 
small articles of taste, such as Tunbri(%e-ware. than 
in pointing put that oak is used in i^ip building, 
and pine in tbe construction of bouses: but tbe 
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contrary in the fact. The attention of botaniKts mon ebony,) of which the ground ie black, with 
M-)io have described the productions of South brown and yellow spots. 

America and Australasia, front which these tine Acker-wood ii the produce of a large tree, and is 
wi>ods come, has not been directed to this point; of a ciuiiainon color. Canary-tcood is of a golden 
and the couunercial dealers in tliese woods hare yellow. Purjilc-wood is of a purple eolor, without 
paid no regard to it. It would be well, in this age veins. This appears to be the produce of a thorn 
when natural history is so much cultivated, if natur^' of tropical countries, being only four indies wide, 
ists, and dealers in foreign timber, would com* These three woods arc hut little used in furniture. 


Line their experience upon this subject, and supply 
the dciiciciicy. No knowledge of the matter con be 
procured in books; and we have consulted com¬ 
mercial men and practical botanists, witliuut obtuin- 
iiig any iuformation that could be depended upon, 
though each agreed in lamenting that a' subject of 
general interest should have been so entirely witliout 
iiivi'!<tigatiou. Although uo ini^KVtunt results to 
science might proceed from such inquiries, it is cer¬ 
tainly humilinting not to be able tu tell with precision 
where those materials are nnturully produced, and 
what spccii's o'.'jn'cs produce them, with which the 
useful arts hine surrounded our every-day life. 

Beef-woud, principally used in forming borders 
to work in which the larger woods are enipluycd, 
is intensely hard and extremely heavy. Its color 
is of u pale red, not so clouded as mahogany. 
The timber arrives in this country«in logs of about 
nine feet long by thirteen or fourteen iiiehcs wide, 
llic tree which ]>n)diiee.s it is not known in bo¬ 
tanical description, hut it isanulive of New Holland. 

Tulip-wood would apj.car to he the jiroduee of 
a tree, little exei'Cillng the character of a shrub, 
for it arrives here iii sticks of about live inches 
diameter, seldom more than four fix‘t in length. It 
is very hard, and of a clouded red and yellow color. 
Its principal use is in bordering; though it is em¬ 
ployed in smaller articles, such as culdies and ladies' 
work-tables. 

Zehra-wood is the prodiice,ofa large tree, fmd wc 
^i’eceive it in logs of two fc*et wide. It is a cheap 
wood, and is employed in large work, as Ublrs. The 
color is somewhat gaudy, being eoiiiposed of brown 
on a white ground, clouded with bUmk, and each 
strongly contrasted, as its name imports, derived, as 
it is, from the colors of the zebra. ! 

CuvoMondel-wood is used in large work.s, like I 
zebra and ro.se-wood. It is inferior to rose-wood 
in the hrilliaimv and divisions of its colors, ha\mg 
a dingy ground, and sometimes ruioiiug into white* 
streaks. The tree which produces it oi'.i Lirge size. 

Satin, wofUt is well known for lU brilliant yellow 
color, with delic ite glowing shades. It is now not 
miieli iisul in cabinet work. Tlie timber armes here 
in logs of two feet wide, and seven or eight iect long. 

Sandel-irooil is of a light brown coloi, with bril¬ 
liant waves of a golden hue, not unlike the liiiest 
Ilumliiras mahogany. It is uhout tlie same si/e as 
satin-wood ‘ 

Amboym-wood is now very much used in cabinet 
work. It is of various colors; and the shades are 
generally small. It arrives in lugs of two feet wide. 

Siiakc-WQod is extremely hard, of a dee]) red color, 
with block shades. It is principally used for border¬ 
ing and small work. 

Hare-wood something resembles satiu-wood in 
the arrangement of its waves, but its color is differ¬ 
ent, being of a light brown ground, 

Botany Bay ^k forms very beautiful furniture. 
The ground is a uniform brown, with large dark 
blotclies. 

Ebony .—Of the several woods bearing this name, 
here arc the African cliff ebony, which is block, with 
a white spot; and the spotted ebony, a v£ry beautiful 
wood, and extremely hard, (mure so than the com- 


but ore employed in mosaic doors. Bird’s-eye 
Miv/ife, (its appearanre is described in its name,) 
which has also been so employed, is a narrow and 
long wood. 

Calauiauder-wood, There is a very beautiful 
w(^d of this name growing in the island of Ceylon, 
which, when wrought into furniture, suuasses, we 
think, ill ujipearancc any other we cv4^uw. llie 
wood is very liurd and heavy, and of singularly re- 
niarkuhle variety and admbeture of colors. It is 
very dilficuit to describe this—nay impossible to 
convey to tliose wlib have not seeu it on idea of Hie 
manner in which the shades run into one another. 
The most prevailing of these is a line chocolate color, 
DOW deeiieiiiug almost into ahitulute black, now fadiug 
into a medium between fawn and rreoin colors, in 
some jilaccs, however, the latter tint is placed in 
more striking, though never quite in sudden contrast 
with the richest shadrs of the brown. The varia¬ 
tions afe suniclimt'S ilisplayrd in clustering mottles, 
sometimes in the must graceful slrcak.s. Tiiere is 
nut, however, aiiytliiiig in llic least gaudy or fantustie 
in tlie general result. It eertaiiily arrt*^ts the eye 
—but this i-. from the i ii*li beauty of the intermingled 
colors, not from any undue nliowiiiess. 

This wood takes ii veiy high polish. It is 
wrought into chairs, and, particularly, into tables. 
The tr<‘e grows to the iimi.iI size of a lurest-trec, the 
leaves are large, and sliaped like the figure of a club 
on a playiiig-eard. 

Partridye^ Leopard, and Porcupine woods, are 
very rarely used. Their n,lines are derived from a 
sujiposed similiuity of their colors to those of the 
animals whose denominations they bear. 

^ {Coiiliiiiicd on paye 2H6.) 


Tills CYMNOTUS, o» ISLECTRICAL EEL. 

BV BIlObL.ssOR KAItADAY, K.K.S, t*kc. 

WoNDRUFCr. as are the laws and phenomena of 
electricity when iiuulc evident to u.s in inorganic or 
<lcad matter, (heir iotenst cm bear scarcely any 
comparison with that vvliieh uitaehes to the same 

force when com.led with the nervous system and 

with life; and though the obseurity vvliii-h for the 
present surrounds the subject, may for the time also • 
veil its iinportaiiee, every aclvaiice m our knowledge 
ultliis iinglUy power in n-lalioii to inert things, helps 
to dissipate tliat obsemity, and to set forili more 
prominently thesurjiassuig interest of tliis very high 
branch of physical philosophy. Wc aie indeed but 
upon tlie thresiioKl of what wc may, without pre- 
suinjition, believe man is permitted to know of this 
matter; and the uiuny emiuent philosophers who 
have assisted in making this subject known, have, as 
is very evndent in their writings, felt up to tlie latest 
moment that such is the case. 

A Gymnotus has lately been brought to tfab 
country by Mr. Porter, and purchased by the pro¬ 
prietors of tlie Gallery in Adelaide Street; they 
mimediately most liberally offered me the liberty of 
experimenting with the fish fur scientific purposes; 
they placed it for the time exclusively at my disposal, 
onlv desiring me to have a regard for its life and 



254 


MAGAZINE OF SCIENCE. 


health. I was not slow to take advantage of their 
wish to forward the interests of science, and with 
many thanks accc]>ted their offer. M’ith this Gym- 
nntus, having the kitui assistance of Mr. Bradley of 
the Gallery,^'Mr. Gassiot and occasionally other 
gentlcineti, as Professors Daniell, Owen, and Wheat- 
stimi', I have obtained every proof of the identity of 
its power with common electricity. 

I'liu fish is forty inches long. It was caught 
abf)ut March, 1H38} was brought to the Gallery on 
the loth of August, but did not feed from the time 
of its capture up to the 19th of October. From the 
2 f th of August, Mr. Bradley nightly put some bl^od 
into the water, which was changed for fresh water 
next mornr;^, and in this way tlie .inimiil perhaps 
obtained son^ nourishment. On the 10th of October 
it killed and cat four small fish; since tlienthc blood 
has been discontinued, and the animal has been iro* 
jiruving ever since, consuming upon an average one 
lisli daily. Tlic fish eaten were gudgeons, carp, and 
pcrcli. 

1 first experimented with it on the .Ird of Seji- 
temlier, when it was ujipureiitly lauguid, but gave 
strong >hocks when the hands were favorably dis¬ 
posed ou the body. l*he experiincnls were made on 
four ilifli'vent days, allowing periods of rcht from 
a month to n week between each. HU henltli seemed 
to improve continually, and it was during tliU^ieriod, 
between the third and fourth days of experiment, 
that lie began to eat. 

Ib'side Bic hands two kimliof collectors were used. 
Tlie one sort consisted eaclj of a copper rod fifteen 
inciirs long, having a cupper disc one inch and a half 
in diameter brazed to one extremity, and a cojipcr 
cylinder to serve as a luindle, with large contact to 
tin: band, fixetl to the other, tlie rud from the dUc up¬ 
wards l.ciiig well covered witii a tliiek caoutchouc tube 
to insulate that part from the water. By these the 
states of particular parts of the fish whilst in the water 
cuuld be asceitnined. 

'riie other kind of collectors were intended to meet 
the dibicnlly ptl•^cntc■.l by the complete immersion of 
the tisli in water; for even wluu ubtaitiiiig Ihp spark 
itself 1 did not think mv^'-df justilied in asking for 
the rcinoval ofUieanimal into air. Aplateoftfbppcr, 
ineiu s long by two inches aud a half wide, was 
bent into a saddle shape, that it might pass oicr fhc 
fish, and inclose a certain extent of the back and 
sides, and a thick copper wire was brazed to it, to 
convey the electric force to the e.\ pen mental appa¬ 
ratus; a jacket of sheet caoutchouc was put over the 
saddle, the edge projecting at the bottom and the ends; 
the ends were made to converge so as to fit in some 
degree the body of the fish, and the bottom edges 
were made to spring against any hori/ontal surface 
on which tiie saddles were placed. The jiart of tlic 
w ire liable to be ii» the water was covered with caout¬ 
chouc. 

.NAocife.—The shock of this animal was very 
powcrrul when the hands were placed in a favorable 
pcsilion, i. e. one on the body near the head, aud 
the other iicarUie tail; the nearer the hands were to¬ 
gether witliin certain limits the less powerful was 
the shock. The disc conductors conveyed the shock 
very well when the hands were wetted and applied 
in close contact with the cylindrical handles; but 
scarcely at all if the handles were held in the dry 
hands in an ordinary way. 

GalvanoTiieter .—Using the saddle conductors ap¬ 
plied to the anterior and posterior parts of the Gym- 
notus, a galvanometer was readily affected. It was 
nut particularly delicate ; for zinc and plutlna plates 


on the n])pcr and lower surface of the tongue did not 
cause a permanent deflection of more than 2b °; yet 
when the fish gave a powerful discharge the deflection 
was as much 30^, and in one case even 40°. The 
deflection was constantly in a given direction, the 
electric current being alw-ays from the anterior parts 
of the animal through the galvanometer wire to the 
posterior parts. The former were tlierefore for Ihe 
time externally positive, and tlic latter negative. 

Making a Magnet .—When a little helix contain¬ 
ing Iwciity-two feet of silk wire wound on a quill 
was put into the circuit, and au annealed steel 
needle placed in the helix, the needle became a 
magnet, and the direction of its polarity in every 
cose indicated a current from the anterior to tlie 
posterior iiarts oi the Gymnotus through the con¬ 
ductors Used. 

Chemical decomposition. — Polar decomposition 
of a solution of iodide of potassium was easily 
obtained. Three or four folds of jinper moistimed 
in the solution were placed between a plutiiiu jilate 
anil the end of a wire also of a platina, these being 
ri'spccdvvly cuiiiiectcd with the two saddle cunduc- 
tore. Whenever the wire was in conjunction with llie 
condnetur at the fore part of the Gymnotus, iodine 
appeared at its extremity; but when connected widi 
the other conductor none was evolved at the place on 
the paper where it before appeared. So that here 
again the direction of the current proved to be Che 
same ns that given by the former tests. 

By this test I compared the middle part of the 
fish with other portions before and behind it, and 
found tliat the c:mdu'-tor A, which being applied 
to the middle was negalive to the conductor J1 ap¬ 
plied to the anterior parts, was, on the contrary, 
iiositive to it wlicii B was applied to places neap 
tue tat'. So that within certain limits the condition 
of the fish externally at the time of the shock a])pctirs • 
to be such, th.at any given partis negative to other 
pai ts anterior to it, and positive to sucli us are behind 
it. 

Spark .—The electric spark was oblained thus. 
A good inagncto-clceLiic coil, with a core of soft 
iron wire, had one extreiiiity made fast to the end 
of one of the saddle collector?, aud the other 
fixed to a new steel file: another file was made 
fa.st to the end of the other eollector, One person 
then rubbed the point of one of these files over 
the face of the other, whilst another person put the col¬ 
lectors over the fish, and endeavoured to excite it to 
action. By the friction of the files contact was 
made and broken very ficquciitly; and the object 
was toeatt’h tbc moment of the enrrent through the 
wire and helix ami by breaking contact during th: 
aurTe7it to make tlie electricity sensible as a spark. 

The spark was obtained four times, and nearly 
all who were present saw it. That it was not duj 
to tbc mere attrition of the two files was show-i 
by its not occurring when the files were ruhbol 
together, independently of the animal. Since then 
I have Biibatituled for the lower file a revolving steel 
plate, cut file-fashion ou its face, aud for the upper 
file wires of iron, with all of wliich the spark was 
obtained. 

Such were the general electric phenomena 
obtained from this Gymnotus whilst living and active 
in its native element. Ou several occasions many 
of them were obtained together; thus a magnet was 
made, the galvanometer deflected, and perhaps a wire 
heated, by one single disdiarge of the electric force 
of the animpl. 

I tliink a few ftirther but brief details of c.\pe> 
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riments, relating to tlie quantity and disposition of 
the electricity iu and about this wonderful animal, 
will not be out of place in this short account of its 
powers. 

When the, shock is strong, it u like that of a lai^ 
Leyden battery charged to a low degree, or that of a 
good voltaic battery of perhaps one hundred or more 
pairs of jilutes, of which the circuit is completed for 
a moment only. I endeavoured to form some idea 
of the quantity of electricity by connecting a large 
Leyden battery with two brass balls, above three 
inches in diameter, placed seven inches apart in a 
tub of water, so that they might represent the parts 
of the Gymuotus to which collectors had been 
applied; but to lower the intensity of the discharge, 
eight inches in length of six.fold thi^k wetted string 
were interposed elsewhere in the circuit, this being 
found nccesary to prevent tlie easy occurrence of the 
spark at the ends of tlie collectors, when they were 
ap 2 )liediQ the wat it near to tlie balls, as tliey bud been 
• before to the ti>li. Ileiug thus arranged, when the 
battery was strongly charged and dist:harged, and 
the bands put into the fitter near tite balls, a bbuck 
was felt, much resKinbling that from the tilih; and 
though the experiments have no ptetensiun to accu¬ 
racy, yet as the tension could besn sonic degree 
imitfttcil by reference to the more or less ready pro. 
ductiou of a spiU'k, and after that the shuck be usitd 
to indicate whether the qiuintity was about the same, 
] think W'e may conilude that a single medium dis. 
charge of tlie tish is at least equal to tlie electricity 
of a Leyden battery of tiftcen jars, cuntuiiiing 3,500 
square iuclies of glu'^s coated on bolli sides, charged 
to its highest degree. This conclusion respecting 
the great quantity of electricity iu a single Gyinnotus 
shock, is ill perfect accordance with the degree ofdc* 
flection which it can produce in n galvanometer 
needle, and also with the amount of chemical de- 
•oropositiou produced iu the electrolyzing exper- 
meats. 

Great as is the force in a single discharge, the 
Gyinnotus, as Humboldt describes, and as I have 
frequently experienced, gives a double and even a 
triple shock; and this capability of immediately 
repeating tlie ciTect with scarcely a seusible interval 
of time, IS very important iu the considerations which 
must arise hereafter respecting tlie oiigin and excite, 
menl of the power in the animal. 

As, at the moment when the fish wills the shock, 
the anterior jiurts arc jiusitivu and the ])oslcrior parts 
negative, it may be eonc.Iuded tliat there is a current 
from the former to tlie latter tlirough every part of 
the water which surrounds the animal, to a consi. 
derable distance from its body. Tlie «hock which is 
felt, therefore, when the hands are in tlie must 
favorable position is the effect of a very small portion 
only of the electricity which the animal discharges 
at the moment, by far the largest portion jiassing 
through the surrounding water. 'I'his enormous 
external current must be aceuiapanied by some effect 
within the fish equivalent to a current, the direction 
of which is from the tall towards tlie head, and equal 
to the sum of all these external forces. 

It is evident from all the experiments as well os 
from simple cousidcrations, that all the water and all 
the conducting matter around the fish, through which 
a discharge circuit con in any way be completed, is 
filled at tlie moment with circulating electric power; 
and this state might be easily represented generally 
in a diagram by drawing the lines of inductive action 
Upon it; in the case of a 6]rmnotu8,8nrroQQded equally 
in all directions hv water, these would reseihbie gene* 


rally, in disposition, the magnetic cuiresof amagnet, 
having the same straight or curved shape as the 
animal, i. e. provided be, in such cases employed, as 
may lie expected, his four electric organs at once. ■— 
Philoiophical Trant. 1839. • 

MIS CELLAnTF^ 

Effects of Mushrooms on the Air. —According to 
Dr. Mariet mushrooms produce very different effects 
upon atmospheric air, from those occasioned by green 
plants under the same circumstances: the air is 
promptly vitiated, both by absorbing oxygen to form 
carbonic acid at the expense of the vegetable carbon, 
or liy the evolution of carbonic acid immediately 
formed; the effects appear to be the saan^botb day 
anil night. ^ 

If fresh mushrooms be kept in an atmosphere of 
pure oxygen gas, a large proportion of it disappears 
in a few hours. One portion combines with the 
carbon of the vcgctible to form carbonic acid, and 
another Is fixed in the plant, and is replaced by azotic 
gas disengaged from the mushrooms. 

When fie.'tU uiushiouiiia are placed for some hours 
in an atmosphere of azotic gas, they produce but 
little effect upon it. A small quantity of carbonic 
acid is disengaged, and in some coses a little azote is 
absorbed.—JoMrnc/ de Pharm. Mars, 1839. 

A Hitter Scythe. —A metliod hiw l>ccn resorted to 
for the purpose of cutting the weeds on the upper 
Witham of sewers which has proved of great utility, 
and is deserving of being extensively adopted. It is 
this; several scythe blades are rivetted together in one 
length, so as to reach across the river, and also to 
curve down towards the bed of it. The elasticity of 
the scythes, and their united length, naturally cause 
the curvature to take tlic proper adaptation, and lit the 
bed; but there are also some weights added, to 
assist in keeping the implement at a proper depth : 
besides which it is requisite to let the edge be always 
horizontal; a broad piece of iron is tberelbi'e rivetted 
at each extremity, at right angles, and to these 
ends ropes are attached. Three men on each side of 
the river draw the apparatus upwards, thus meeting 
the wee&s as they arc bent downwards by the cur¬ 
rent ; by proceeding thus the weeds are cut close to 
the rooU. Four miles a day can be cut and cleared, 
but it is necessary to have four men on each side 
tlie river to haul and relieve each other, and eight 
men to follow witli rakes.— Stamford Mercury. 

I^ehythenivy of a Steamer. —A curious operation 
lately took place in Chatham dockyard, that of 
Icnthening the Gleaner steam-vessel, which hud been 
taken into duck for that purpose. She was sawn in 
two a little more than onc-tbird of her length from 
her stem, and ways were laid from the fore-part of 
her to tread on, the purchase falls were rove, and 
bright to two capstans, and tlie order being given 
by the master shijiwright, the men hove away, and 
in five minutes tlie fore section was separated from 
the after part, a distance of 18 feet. The space 
between will now be filled up by new timber. 
There is no record of any ship or vessel having 
been lengthened in this dockyard before tlie 
Gleaner. 

Typoface. —Under this title a M. Pellet, of Bor¬ 
deaux, has, it is said, formed, a material with 
which he can take perfect casts of the human face, 
without inducing ^t rigidity and contortion which 
are caused by the application of plaster. 

7b give varigated Colors to Flame and Fireworks. 
—It is much to be wislied, that, for the sake of 
variety different colors could be given to fireworks 
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at pleature; but though we are acqaaioted with 
aevcral materials which communicate to Hame varioos 
colors, it has hitherto been possible to introduce 
only a very few colors into that of gunpowder. 

To make white fire, the gunpowder must be 
mixed with iron, or rather steel filings. 

To make red fire, iron-sand must be employed 
in the same manner. 

As copper filings, when thrown into a flame, ren¬ 
der it green, it might be concluded, that if mixed 
with gunpowder, it would produce a green flame; 
but this experiment does not succeed. It is sup- 
jiosed that the flame is too ardent, and consumes 
the inflammable part of tlie copper too soon. But 
it is prol^ble that a sufiBcient number of trials have 
not yet beelt made ; for is it not possible to lessen 
the force of gunpowder in a considerable degree, by 
increasing the dose of the charcoal ? 

Camphor mixed with the composition, makes the 
flame to appear of a pale white'color. 

Raspings of ivory give a clear flame of a silver 
color, inclining a little to that of lead ; or rather a 
white dazzling flame. 

Greek pitch produces a reddish flame, of a 
bronze color.~^Black pitch, a dusky flame; like a 
thick smoke which obscures the atmosphere.—Sul¬ 
phur, mixed in a moderate quantity, makes the flame 
appear blue.—Sal-ammoniac and verdigris' give a 
greenish flame.—Raspings of yellow amber com¬ 
municates to the flame a lemon color.—Crude anti¬ 
mony gives a russet color. 

frying Oil Paintinga.—The German papers 
state that M. Leipmann, of Berlin, has invented a 
machine for obtaining copies of oU-colored paintings. 
It is further said, that the inventor produced with 
bis machine, in one of the rooms of the Royal 
Museum, at Berlin, 110 copies of Rembrandt’s 
portrait, painted by himself. M. licipmann offers 
these copies for sale at a louia d’or each. 

To take Impretaiona from Leaves .—Take green 
leaves of trees or flowers, and lay them between the 
leaves of a book till they are dry. Then mix up 
some lamp-black with drying oil, and make a small 
dabber of some cotton wrapped up in a piece of soft 
leather. Put your color upon a tile, and take some 
on your dabber. Laying the dried leaf flat npon a 
table, dab it very gently with the oil color, till the 
veins of the leaf are covered; but you must be 
careful not to dab it so hard as to force the color 
between the veins. Moisten a piece of paper, or 
rather have a piece laying between several sheets of 
moistened paper for several hours, and lay this over 
the leaf which has been blackened. Press it gently 
down, and then subject it to the action of a press, 
or lay a heavy weight upon it, and press it down 
very hard. By this means you obtain a very beau¬ 
tiful impression of the leaf and all its veins; e^en 
the minutest will be represented in a more perfect 
manner than they could be drawn with the greatest 
care. These impressions may also be colored in the 
same manner as prints.* 

New Balloon. —M. Gamerin is reported to have 
made some progress in the direction of balloons 
through the air, by supplying them with sdls some¬ 
what in the form of those of windmills. 

Bain^Guagea .—It was acknowledged at the 
Birmingham meeting that small reliance could be 
placed on rain-guagea in elevated sitoatioas, where 
they were exposed to winds and storms. Unless 
something of a luperior conatmetion be devised, we 


must be content with the average accuracy of the 
present instruments, though precision is so impor¬ 
tant to all meteorological obaervations. 

New Fossil Species.—"i/l. Eudes Desloogchamps 
boa lately published a memoir on a fcsail Saurian, 
discovered near Caen in 1835, which be proposes to 
name Pcekilqpleuron Bucklandi (q. d. varied-ribbed.) 
This animal, which must have been at least from 25 
to 30 feet long, must have been intermediate to the 
crocodiles and lizards. It approximates nearly to 
the Megalosaurus ; nevertheless marked differences 
in the form of the vertebrm and of the femurs, the 
only bones of the megalosaurus yet known to us and 
described, have induced M. Deslongchamps to form 
another genua of this new animal, characterized by 
the number and diversity of its ribs. These ribs 
are, in fact, of different sorts : there are seven, sym¬ 
metrical, curved like a chevron in the middle, and 
tapering off at their two extremities, at which their 
upper surface is channelled out. They were evi¬ 
dently placed on the medial line, in the thickness of 
the coatings of the abdomen, and resemble the osseua 
spines T^rbich are found in the abdominal muscles of 
certain lizards, as chameleons, the anolis, &c. 
The Pcekilopleuron had seven other pairs of ribs, 
or fourteen osseous parts, resembling to a cer¬ 
tain degree the former, and which also must have 
been situated among muscles behind the former, 
but with this difference, that instead of being united 
on the medium line into one, they were united by 
means of ligaments. All the abdominal ribs were 
provided at their extremities with a bony process 
on the inner face, and attached, for about half their 
length, in the channel before-mentioned. Tlie 
seven last pairs of ribs, with their processes, resem¬ 
bled nearly the smaller ribs of the crocodiles. 

It would appear from this singular formation, 
that the inferior portiou of the abdomen must have 
been very extended, and that it must have been 
fortified with forty-nine bony pieces. 

The otlier portions, collected and collated by 
M. Deslongchamps, are caudal vertebrs, to the 
number of twenty-one, a great number of ribs, a pel¬ 
vis, a femoral bone, a portion of the fibula, foul 
bones of the tarsi, many phalanges, a left humerus, 
radius and cubicular bone. Tl)e vertebra have the 
body slightly concave, both before and behind, and 
present characters which assimilate them with those 
of crocodiles and of lizards, witiiout belonging to 
either of these types. 

CoTuervalion of Living Plants during Ijong Pby- 
Having constructed a case BO that the air 
could not enter, by carefully fixing several bands of 
linen on all the joints with a glue not liable to altw 
ration, I prepared,” says M. d’Eaubonne, with 
potters' clay, cow dung, and water a somewhdl 
liquid mortar, in which 1 immersed roots, 
having previously coated the stem; this being done, 
I covered them with moss and placed them in the 
ease, filling the intervals carefully with straw, so 
that no friction might take place from the pitching 
or rolling of the vessel. I closed the case; and, 
after haring used the same precautions for the ex¬ 
terior joints as for the inner ones, I had it placed 
in the hold of the vessel which was to carry it to the 
isle of Mauritius. The vessel arrived safe, the case 
was disembarked and opened before the customs, 
and instead of dry and sapless wood as was ex¬ 
pected to be found, trees covered with leaves and 
flowers, much to our surprise, were to be seen.'* 
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MAGNETO-ELECTRICAIr MACHINE. 

The discovery of Professor Faraday, that a current 
of magnetism would produce electrical,effects, and 
the wonderful and before unknown powen of this 
science displayed by his experiments, supported as 
they were by Mr. Forbes, at Edinburgh, who Arst 
witnessed the magnetic spark, has shown the inti¬ 
mate connection of the sciences of magnetism and 
electricity more than any other course of investiga¬ 
tion : and rendered all who have the least pretence 
to class themselves among the scientific anxious to 
witness the spark, shock, decomposition of water, 
defiagratiOQ of metals, and rotatory motiona pro¬ 
duced by the magnet only, independent of ^at 
chemicalttction always attending galvanism. The 
machines capable of accomplishing this are called 
MagnetO’Etectricali and vary but very slightly in 
their form, in some the magnets being placed 
horizontally, in others vertically. The following, 
by Mr. Clarke, of the LowtheS Arcade, will show 
their usual and roost useful structure. 

Fig. 1, represents the battery of bent bar 
magnets, placed vertically, and resting against four 
adjuatlng screws, which pass through the mahogany 
backboard R; C is a bar of ttoul brass, having an 
opening in the middle, through which pusses a bolt, 
wiih a screw wheel, the purpose of which is to draw 
the magnetic batteiy to the board B.. these 
means the battery can readily he disengaged from 
the machine, without taking asunder the entire 
apparatus, and the battery is thus also freed from 
that vibration which must necessarily be'occasioned 
by the attachment of the rotating apparatus to the 
battery itself. O is the intensity armature, or 
inductor, which screws into a brass mandril, seated 
between the poles of the battery A ; motion being 
communicated to it by the multiplying wheel £. 
'I'his armature has two coils of fine' insulated 
Copper wire, one thousand five hundred yards long, 
coiled on its cylinders, the commencement of each 
coil being soldered to the armature U, from which 
projects a brass stem,-(also soldered into D,) which 
carries the break pieces H : the break piece is 
made fast in what position soever is rerjuired by a 
small binding screw. K, a hollow brass cylinder, 
to which the terminations of the coils, F G, are 
soldered, being insulated by a piece of bard wood, 
attached to the brass stem. O is an iron wire 
spring, pressing against the hollow cylinder, K, at 
one end, and held in metallic contact by a nurled 
head screw, in the brass strap N, which is fixed to 
the side of the wooden block L. P, a square brass 
pillar, fitting into a square opening in the other 
brass strap N, and secured at any convenient 
height required. Q, a metal spring, that mbs 
gently oa the break piece H, and held in perfect 
metallic contact by Uie nurled head screw in^P. 
T, a piece of copper wire for connecting the two 
brass straps M N ; then D H G P N, are in coa> 
ncction with the commeocementa of each coil, and 
K O M, with the terminations. The advanta^ of 
this arrangement are that mercury is not required, 
M in Saxton’s machh^, by which much loss and 
inconvenience is occasioned by its being scattered 
about by the disc and blades. By Clarke’s arrange¬ 
ment, the metal spring Q presses gently on the 
break H, cunseqaently, the elfecta here are un¬ 
broken, no matter bow long the machine may be 
required to be kept in action ; this is not the only 
advanta^ it possessea, for, iu the mercury, the 
furfsce is vary rapidly oxidated; the oxide adheres 


to both disc and point, and preventing so perfect 1 
metallic contact as that obtained by the spring and 
bresk. 

To adjust the intensity conductor, the faces of 
the iron cylinders, that carry the coils F Q, must 
be plac^ parallel to, and nearly in bontact with < 
the battery A ; this can eosily be done, and the 
battery adjustj^d with the greatest nicety, by means 
of the screws at the buk of the machine; the 
break must then be so adjusted that the spring Q 
will separate from it, just at the same time that the 
iron cylinders of the indnetor Have left the poles of 
the magnetic battery; and, lastly, the iron wire 
spring 0, must press' gently against the hollow 
brass cylinder H. 

In oraer to give the shock, the two brass con¬ 
ductors R S iftust be grasped in the hands, and one 
of their connecting wires put into the boles of 
either of the brass slips M or N, and the other 
wire into the bole at the end of the brass stem that 
carries the break II. M N must then be' connected 
by T, and on turning the wheel a violent shuck will 
be felt by. the person bolding R. S. When the 
wheel is rapidly turned, the quick succession of 
shocks is absolutely intolerable, and produces so 
violent an effect on the muscles of the arm, that 
they coutract, and cause the hands to clench the 
conductors mvoluntorily, apd the person is left at 
the mercy m the operator, it being quite impossible 
to let go : the better way of taking the shock is, 
therefore, to plunge R S into two si'parate basins of 
salt and water, and immerse a band in each. If the 
two connecting wires of R S arc put in M N, the 
shock is not po powerful. The shock may be 
modified in different ways, by turning the wheel E 
very slowly, or increasing the distance between the 
battery A and the armature D ; or, by making the 
break 11 separate from the spring Q when the 
armature D is horizontal. 

Fig. 2 represents the parts of the armatore of 
their actual size, the letters are the same as in 
Fig. .1. 


PLANTS USED AS TEA. 

Th b jdants nsed as tea are as widely separated fiom 
each other as the countries themselves are remote. 
In Mexico and Guatimsla the leaves of the Pioralea 
glandulosa are 'generally used as tea; and in New 
Grenada the Alnimia tkectformi$ of Mutis, the 
Sgtnploco* AMonia of Humboldt and Bonpland» 
affords a tea not inferior to.tLat of China. Farther 
to the north, on the same continent, a very whole¬ 
some tea is made from the leaves of the GauUheria 
procumbent and Letlum lattfoHum, This last is 
vulgarly calk'd Labrador tea, and its use was first 
made known by the late Sir Joseph Banks. The 
most famous of all American teas, however, is the 
tea of Paraguay, of which large quantities are an¬ 
nually imported into Peru, Chili, and the States of 
Buenos Ayres, and She use of it is so universal in 
South America, that the inhabitants have always 
some of this tea ready prepared, whether eogagM 
in occupations at home or in the fields, and no 
person departs on a journey without being provided 
with a quantity of the herb. It is made by merely 
pouring warm water on the leavea, and is sippeis, 
through a silver or glass tube, from a small vessel, 
called a mate pot, which is carried in the hand, or, 
should the person be on horseback, or engaged .in 
any oednpation requiring the use of his hands, it is 
suspended from the neck by means of a small 
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It ii frequently mixed with a little lemon-joice, and 
U Qsed either with or without aogar. The Para¬ 
guay tea ia the more remarkable, from ita being the 
produce of a species of holly, a genua hitherto eon- 
eidered as dpleterioua. It is described and figured 
* under the name of Hex Paragumsia, ft an Appendix 
to the second Tolume of Mr. Lambert’s work on 
the genus Pinttt, and is noticed by M. Auguste St. 
Hilaire In the “ Memoires de Museum,” under 
the name of Hex Mate, and by Drs. Spiz and 
Martius, in their Brasilian Travels, under that of 
Hex Gongonha. It has an extensive geographical 
range, being found in the extensive woody regions 
of Paraguay, watered by the Parana, the Ypaoe, 
and Jejni, in the province of the Minaa Geraes, 
and other districts of Brasil; nn<k it appears to 
have been found in Guiana by M. Martin, as there 
are numerous specimens in his herbarium. We 
must believe these specimens to have been collected 
*in the mountainous district, otherwise it would be 
impossible to reconcile the idea of the same plant 
being found in so diflerent a latitude. The tree is 
about the siae of the orange-tree, to whioh it bears 
considerable resemblance in ita habit and* leaves. 
The flowers are white, disposed in small cymes in 
the axils of the leaves. They are tgtrandrous, and 
are succeeded by scarlet berries, (ike those of the 
common holly. Tiie leaves, whether fr#h or dried, 
are destitute of smell; bat, on a little warm water 
being poured upon them, they exhale an agreeable 
odour. In New Holland the leaves of Corruea alba 
make very good tea. The inhabitants of those 
barren and remote islands denominated the Kurile 
Isles, in the Sea of Kamtachatka, prepare a tea 
from an undescribed species of Pedicularie, named 
by Professor Pallas in bis herbarium, Pedicularia 
Imata. It Is unnecessary to take notice of all the 
aromatic herbs of the order iMbiata used as tea in 
diflerent countries : the object is to show that teas 
are afforded fay plants very remotely separated from 
each other in point of aflinity. But while on the 
subject of teas, it may be interesting to observe, 
that the common black Chinese teas consist chiefly 
of the old leaves of the Thefi viridia, mixed with 
those of the Camellia Sasanqua or ole\fera, and 
sometimes fragments of the leaves of the Olea 
fragrana ; and that the finest teas, whether green 
or black, appear to be produce^ by the Thea 
Jtohea, the quality and color depending solely 
on the age of the leaves, and the mode of pre¬ 
paring them. We have never been able to detect, 
in those teas said to be adulterated, either willow 
or sloe leaves, or any thing else of British growth. 
It is probable that the leaves of the species of 
Camellia before mentioned may have been taken 
for sloe leaves. 

ETCHING IVORY. 

Fob etching ivory, a ground made by the following 
reempt ia to be applied to the polished surface:— 
Take of pure white wax, and transparent tears of 
mastic, each an ounce; asphalte, half an ounce. 
The mastic and asphalte having been separately 
reduced to fine powder, and the wax being melted 
in an earthenware vessel over the fire, the mastic 
is to be first slowly strewed in and dissolved by 
stirring; ^d then the asphalte in like manner. 
Tlus compound is to be poured out into lukewarm 
Water, well kneaded, as it cools, by the hand, into 
rolls or balls about one inch in diameter. These 
■honid be kept wrapped round with tnffety. If 


white rosin be snfttituted for the mastic, a cheaper 
composition will be obtained, which anewera nearly 
as well; 2 ox. asphalte, 1 ox. rosin, i ox. white 
wax: being good proportions. Callot’s etching 
ground for copper plates, is made dissolving 
with heat 4 ox. of mastic in 4 ox. of very fine 
linseed oil; filtering the varnish through a rag, and 
bottling it for uae. 

Either of the two first grounds being applied to 
the ivory, the figured design is to be traced through 
it in the usual way, a ledge of wax is to be applied, 
^nd the surface ia tp be then covered with strong 
sulphuric acid. The effect cornea better out with 
tb^aid of a little heat; and by replacing the acid, 
as it becomes dilute by absorption of moitfure. with 
concentrated oil of vitriol. Simple wnx may be 
employed instead of the copper-platc engraver’s 
ground; and strong muriatic acid instead of sul¬ 
phuric. If an acid solution of silver or gold be 
used for etching, the design will become purple or 
black, on exposure to sunshine. The wax may be 
waabtid away with oil of turpentine. Acid nitrate 
of sliver affords the easiest means of tracing per¬ 
manent black lines upon ivory. 


ORNAMENTS FOR MOULDINGS. 8cc. 

* BV J. BSaUILANT. 

Thb ornaments are flowers, foliage, and fruit, ar¬ 
ranged in wreaths or groupo, and copied from nature 
with sufiicient accuracy to be at once recognizable. 
They are entirely relieved from the plain surface on 
which tlicy are placed, resembling in their general 
appearance* the highly raised carvings in wood by 
Gibbons, and other artists of the last century. 

Metal moulds of separate leaves, and of the vari- 
offs petals and other pieces of which flowers are 
composed, are to be prepared. A piece of leatherK 
of the required thickness, is to be cut to the pro¬ 
per fbrm and size of the intended leaf, and is then 
to be soaked for a day or two in a solution of rosin 
in common oil of turpentine. Wtien the leather is 
fully impregnated with the liquor, it is to be taken 
out and wiped, and then cold-pressed in the mould 
with aufficient force to give it the intended figure; 
it hardens as it dries by the evaporation of the 
essential oil, and, when once dry, retains its form 
without warping afterwords on exposure to damp 
or draught. Tlie separate pieces are then put 
together by tits and glue, and finally are covered 
with a coat of paint, varnish, or gilding. For re¬ 
presenting fruit, employ sawdust, ground in a mill 
to fine powder, and mixed up to the consistence of 
putty, with glue and a little rosin and turpentine. 
This composition may be moulded either by hand, 
or-jby pfessdre into moulds: when dry, it has the 
appearsDce, and more tiian tlic hardness, of wood. 
For flowers with thin petals, such as roses and car¬ 
nations, he often uses roiled zinc, shaped to the 
proper figure by compressing the parte eeparately 
in a mould, and then cementing them together. 
Leather prepared as above described, has the fol¬ 
lowing advantages over wodd or papier‘T,tach4 
with a degree of hardness at leaat equal to either of 
these substances, it is so tough as not to be liable 
to chip by a blow, and may therefore be made to 
stand out fiom the surface to which it is applied in 
the highest relief, without the risk of damage; and 
the cost, all things being considered, ia very mode- 
rate.-~7hma. Society ^ Aria, 
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Nitric Add 


HydrO'Chloric Add. 


^Carbonic Add Gm. 


CHEMICAL NOMENO^^TUllE. 
(Renamed fnm pagt 232.J 

ou) itAun. MAtm» 

Aoetoiu Salts.Aeetites. 

Add of Vitriol, Fuming.. Solpburous Add. 

Acid of Alum.."1 

iSd.°vSte 

Add of Sulphur.J 

Add of Nitre, Fuming .. Nitrons Add. 

Acid of Nitre. 

Acid of Saltpetre .. 

Add of Sen Salt.... 

Add, Muriatic .... 

Add, MaSf^e. 

Add, Oxymnriatie .... Chlorine. 

Add, Fyrolignoua.Acetic Add. 

Acid of Chalk .... 

Acid, Cretaceous .. 

Add of Charcoal .. 

Add, Mephitic .... 

Arid of Blour Spar .... Plaorie Add. 

Add of Borax .Boracic Acid. 

Add of Apples.Mallic Add. 

AoidofSu^r .I Oxalic Acid. , 

Acid, Sacchanne .... J 1 

Add of Lemons.. . Citric Add. 

Acid of Phosphorus .... Phosphoric Acid. 

Add of Fat .Sebauic Acid. 

Air, Dvphlogisticated 

Air, Fmpyr^. 

Air, Vital. 

Air, Pure .. 

Air, Impure or Vitiated' 

Air, Burnt. 

Air, Phlogisticated .. . 

Air, Inflammable ...... Hydrogen. ^ 

Air, Marine Add.... I Hydro-chloric Add Gas. 

Air, Muriatic Acid .. J 

Air, Oxymuriatic (Gas) .. Chlorine. 


Oxygen. 


Azote, or Nitrdgen. 


Sulphuretted Hydrogen. 
I Carbonic Add Gasc 


Air, Hepatic 
Air, Foetid, of Sulphur / 

Air, Fixed.“ 

Air, Solid, of Halet ^.. ^ 

Air, Alkaline. .... Ammoniacal Gas. 

Alkali, Concrete Volatile .Carbonate of Ammonia. 
Alkali, Effervescent .... Carbonated Alkalis. 
AIM, PruMion.j.Fcr™c,«»t. cf Pot«», 

Aquafortis.. Nitric Acidsnf Commerce. 

. „ . 1 Nitric and Hydro-chloric 

Aq<ia Regi. .j. 

Aqua Begins.Nitro-sulphnric Add. 


J 


. . n 1 1 Carbonate of Potassa (un- 

P"!.} pure). «■ 

Anrum Mnsivum ...... Sulphuret of Tin. 

Baldwin’s Phosphorus .. Nitrate of Lime. 

Boaoar Mineral. Oxyde of Antimony. 

Black Lead ..Fercarburet of Iron. 

Blende ...Sulphnret of Zinc. 

Blue, Prussian .Hydro-cyanate of Iron. 

Bar^fKelnl I Carbonate of Soda (im- 

^ ‘ P^re). 

Borax*.Sub-borate of Soda. 

Bhutan of the Metals I Chlorides, as of Anti- 

J mony, Sec. 

Calces, Metallic.Metallic Oxydes. 

* Called also TiDCOl, under which name it is — 

Imported. 
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Calom^.Proto-muriate of Mereu 

Calx .Lime. 

1 Nitrate of Potass, and 
Cmeleon Mineral ,. j. jjanganeae. 

Canton's Fho|phoni8. .. Phosphate of Lime. 

. T 1 Nitrate of Silver, run iota 

C.nst. 0 , Lunar.| 

Ceruse ...Carbonate of Lead. 

Chalk.V.. .-Carbonate of Lime. 

Charcoal, Pure.Carbon. 

Cinnabar .Persuljihuret of Mercury. 

Colcothar of Vitriol .... Brown-red Oxyde of Iron. 

Copper, Acptated.Acetite of Copper. 

Copperas, Green .Sulphate of Iron. 

Copperas, Blue.Sulphate of Copper. 

Copperas, Whi^ .Sulphate of Zinc. 

Corrosive Sublimate .... Perchlorate of Mercury. 

Cream of Tartar .Supertartrate of Potass. 

Crocus .Peroxyde of Iron. ^ 

Cubic Nitre ....... r.. Nitrate of Soda. 

Digestive Salt .llydro-<;bl()rate of Potass. 

Derbysbiro Sp.-ir .Pluatu of Ume, 

Earth, Calcareous.Lime. 

Earth, AIummoua....?j^y„y 

Earth of Alum .^ 

Earth, Magnesian.Mogticsia. 

m ^ m 1 Antiuioniated Tartritc of 

Emeho Ta*r .j 

Ethiops, Martial .Black Oxyde of Iron. 

•E.XV- , 1 Proto-sulphuret of Mor 

Ethiops, Mineral .... ^ ^ 

Flint.Silica. 

Flowers, Metallic ...... Sublimed Metallic Oxydes 

Flowers of Benjamin.... Gum Benzoin. 

Flowers of Sulphur .... Sublimed Snljihur. 

Fluors .Flnatea, as of Lime, &c. 

Gasses, various ........ See Atnt. 

, J Tir X * 1 Aci-tate of. Lead in solu- 

GonUrd Water.] ,y„ . 

Grey Salts.Impure Potass. 

Gypsum ..Sulphate of Lime. 

1 Sulpbureta, as of Potassa, 
Ac. 

'{Phospliate of Lime and 
Antimony. 

Hydro-sulphuret of Anti¬ 
mony. 

Keyler’s PUl..; .Acetate of Mercury. 

Lapis Infemalis.Sticks of Caustic Potassa. 

Lc^, Sugar of ...Peracetate of Lead. 

Lime.Oxyde of Calcium. 

Liquor of Libavius .... Chloride of Tin. 

Liquor of Flint........ Silica and Potass, Fnsed. 

T -XU —a. • 1 Vitrified Frotozyde of 

.; Lead. 

Liver of Sulpbnr,Alkaline.SuI])hnrct of Potassa. 

Loadstone .}* C? 

Lunar Cornea (Horn Sil.) Muriate of Silver. 

Lunar Caustic .Nitrate of Silver, Posed. 

Magistry of Bismuth.... Proto-nitrate of Bismuth. 

M.*n«dx 

Mother Waters. 

Muriates .Chlorides. 

Nitre (or Saltpetre) .... Nitrate of Potasa. 

T An impure Carinate of 
************ / Soda. 

OilTartar ... ..Deliquescent Potassa. 

Orpiment^*****. .. Persulphuret of Arsenic. 


•» 


Hepars, or Sulphurs 
James’s Powder ..., 


Kermes Mineral 
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Oxyuariates.. Chlorates. 

Pearl Aah.. Bicarbonate of Pot.as3. 

An imaginary inHamma* 
ble principle, to the com* 
bination of which rnttaU 
lizatian and comdtiari'on 

Phlogiston.. ^ were ascribed. In Stahl's 

' opinion, ehareoal was 
phlogiston nearly pnre; 
according to Scheele Ajf~ 
dfpgen was this principle. 

Plaster of Paris.Sulphate of Lime. 

Plumbago (Black Lead) Percarhurbet of Iron. 
Plumbum Corneum .... Chloride of Lead. 

Potash, or Potass.Oxyde of Potassium. 

Powder of Algaroth .... Deutozydtf of Antimony. 
Precipitate, ^d 


Precipitate, per re.... 
Piussian Blue . 


Peroxyde of Mercury. 

^ Fcrroscsquicyanuret 
Iron. 


of 


Prussian Acid .Hydrocycinic Acid. 

Piilfy Powder .Peroryile of Tin. 

Pyrites of Copper.Sulphurct of Copg^r. 

Pyrites, Martial.Sulphuret of Iron. 

Realgar.Proto-suli)hurt.*tof.\r«ctnc 

Regains of Metals .... } 

Keuiii of Co)>per ...... Proto-chloriiftf Copjter. 

Rust of Copper.Grirn Oxyde of Copper. 

Rust of Iron. \ ““•* “f 

J Iron. 

Saflron of Mars.Ovyde of Iron. 

tialnic Draught.Citrate of Potasr- 

Sal-Amiontiiae ... Mnri.Vte of Ammonia. 

5.11- ]\lirahii‘*.> Sulphate of Soda. 

Siil.|Viiiu*II.t.Pusi-d Nitrate of J’otissa. 

5.11- l’i)lyehrest .Sulphate of Poti-.sa. 

Sal-Ki>i\iim .Acid Sulphate of I’otussa. 

Salt, Common Table.*... Muriate of Sod i.* 

Sail of ('balk.Acetate of Lime. 

Salt of Tartar;.Subciarbonsite of Putassa. 

S.*!!!, Sedatlvff.Roracic Acid. 

Salt, Piout's Purlated .. Phosphate of Soda. 

Salt of Wormwood .... Car1>onute of Pota-esa. 

Salt, Vegetable.Tartrito of Polassa. 

Salt of Lemons (Essen* 1 

tial) .. V Quadroxalate of Potassa. 

Salt of Sorrel.J -* 

Salt, Febrifuge, of ■S’y/nitts.Mnriate of Potaasa. 

c I. _ • 1 Phosphate of Soda and 

Salt, Microcosmic..., | Ammonia. 

Salts, Glauber .Sulphate of Soda. 

Salts, Epsom... Sulphate of Magnesia. 

Salt., Rochalla. 

Scheele’s Green.Ar^te of Copper. 

Saltpetre '.. Kitrate of Potauo. 

Selenite (Gypsum).Sulphate of Lime. 

saicted Pola«. 

Smelling Salts .Carbonate of Ammonia. 

Spar, Mcareou. .... Carbonate of 

Spar, Fluor .Ploate of Lime. 

Spar, Ponderous .Sulphate of Baryta. 

Spirit, Ardent .I Aioohol. 

Spirit |4|n me .3 

Spirit o^itre .Nitric Acid. 

Spirit of Nitre, Faming.. Nitrous Acid. 

* Called Muriate of Soda when in eolation, he., and 
Ckkaide of Sodlam when perfectly dry. 
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Spirit of Miuderots .... Acetate of Ammonia. 

Spirit of Sidt.l]ydro*chloric Acid. 

Spirit of Sal'ommoniac.. Ammonia. 

Spirit of Vitriol........ Sulphuric Add. 

Spirit of Sulphur.Sulphuric Ether. 

Spiritos Rector.Aroma. 

Zinc, (impure from an 

Speltre . ^ admixture of Lead and 

Sulphur.) 

A compound of Nickel 
and Arsenic. 


Nitric Ether. 


Sweet Spirit of Nitre.. 

and Duldded ditto.. 

Sublimate, Corrosive .. Perchlorate of Mercury. 

Sugar of Lead .Pcracetate of Lrfd. 

■( Acidulous Taririte of Po- 

...J tossa. 

Tartar, Emetic.Antirooniated ditto. 

Tartar, Vitriolated.Sulphate of Potassa. 

Tartar, Cream of .1.... Super.tartrate of ditto. 

Tartars .Tartrites. 

Turhith. Minernl .Siibaiilphate of Mercury. 

Verdigris or Rust of] 

Cop)>er, exposed to ^ Green Oxyde of Copper, 
air. 

Verdigris, Prepared ... Acetite of Copper. 

} Crystallized Acetite of 
Copper. 

‘ 1 Acetous Acid. 


Verdigris, Distilled 

Vinegar, Distilled . 
Vinegar, KadicHl . 
Vinegar of Wood . 
Vineg.nr, White .. 


j- Pyrolignous Acid. 

Vitriol, Blue nr Roman.. .Sulphate of Copi)er. 

Vitriol, Green . 1 o i i . r t 

Vilriol! Martial.} ^“'1''"“'' 

Vitriol, White .Sulpha e of Zinc. 

Vitriols..Sulphates. 

Water, Acidulated.. . ] Water impregnated with 

. I ('nrl)onic Acid Gas. 


Sulphuretted Hydrogen in 
^ Water. 


Water, Soda. 

Water, Hepatic .... 

White Arsenic .Aiseuioiis Acid. 

ZafFre.Oxyde of Cobalt. 

Zinc, * Flowers of, or 1 

Moaophiaal Wool. j "''I''*” 

Ancient namej of the seVen common metals 
Gold was called the Sun. 


Silver 

Mercury 

topper 

Iron 

T’l 

’lead 


Moon. 

Mercury. 

Venus. 

Mars. 

Jupiter. 

Saturn. 


■1 


Hie other metsls were not known to the ancients. 
MANUFACTURE OF INDIAN INK. 

BT M. MBBIMBB. 

Tbb best of this manufacture has a shining 
fracture; its body is finely compact, and homogB* 
neous when rubbed with water; there is not 
least appearance of particles, and when diluted In 
much water, there is not any precipitate formed 
when dry, its surface is coverM with a pellicle of a 
metallic ^pearance; when dry on the paper, it will 
not yield to the action of water, yet it will give way 
at once to that action, when it has been used and 
dried on marble or ivory, which proves that the 
atumed paper forms a strong combination with the 
ink. 

Nothing is positively known of the method of 
preparing it, except wh^ Duhalde has told V In 
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his “ Hittory of Chinn." The receipt which he has 
given, as taken from a Chinese book, is as follows 

The makers of this ink take some of the plants, 
hohiang and kaosang, the cloves of tchn^yiatsao^ko, 
and the juice of ginger; these are to be boiled la 
water, the decoction clarified, and then evaporated 
to a thick consisteucjr: ten ounces of this electuaiy 
is then mixed with fbnr ounces of size, made from 
asses’ skin parchment; this mixture is then incor* 
porated with ten ounces of smoke black, and then 
the whole is wrought into fine paste, which is put 
into moulds; these are covered up in the ashes, 
where thej remain a longer or shorter time accord-' 
ing to the season. 

P. Duhalde, being aware that all the plants men¬ 
tioned in this process, except the ginger, are un¬ 
known to our botanists, saw at once that bia receipt 
would be useless, unless he could give some means 
of substituting, for the Chinese plants, those of oar 
own country which are most i^oalogoiis to them. 
He, therefore, on this subject, made diligent in¬ 
quiries, the result of which he baa published; we 
learn from the author, that the pods called' tchu- 
yiaUao-ko are produced by a bush or shrub, and 
resemble those of the carob bean, except that they 
are smaller and nearly round. The Chinese plants 
inclose cells filled with a pulpy substance, of a pun¬ 
gent and unpleasant flavour. 

Hohiang is, according to the Chinese dictionary, 
an aromatic medicinal plant, to which are attributed 
the same qualities as belong to the tou ho: another 
plant from which is extracted a balm aimllar to 
liquid storax. 

Finally, the kansang is a plant used in the com¬ 
position of perfumes, and is ])leasing to the taste. 

' The processes used in the arts are always didScult 
to describe'; yet, even though we should be in pos¬ 
session of the plants employed by the Chinese, it 
may be doubted whether we shoidd quite succeed 
in imitating their ink on the first attempt. 

Their pods, which resemble the carob, appear to 
me to belong to the mimosa. The harshness of 
their scent is a sufficient indication that they con¬ 
tain much of the astringent principle: how, is it, 
then, that their decoction does not precipitate gela¬ 
tine } Have not these vegetable juices need of a new 
clarifying process ? 

P. Duhalde speaks of the alkaline properties of 
the ink; how then shall we reconcile that with the 
gallic acid contained in juices of the astringent 
plants ? There must, therefore, be sAie omission, 
for the alkaline principle could not exist, or at least 
no one has yet, by anj known means,•^pen able to 
saturate the add contained in the vegetable decoc¬ 
tion ; and it may be added, that this Chinese ink 
may be dissolved in vin^ar, without forming any 
precipitate. r 

However imperfect this defcriptioa may be, it 
nevertheless pdnts out the way to na, by informing 
na that the Chinese do not nse any pare site ta the 
manu&ctore of thdr ink, but that they add some 
vegetable juices, which give the ink greater hril- 
liancy, and fix it more firmly on paper. 

^ In fket, if fine lamp black be intimately combined 
with pure gelatine, it produces an ink of a fine 
black tint; but in its fracture it will not be glossy, 
neither will it be indelible on paper, like the good 
Ol^oae ink, with the disadvantage oi bdng affected 
b^^e frost in winter. 

''Here, then, we have obtained two Important 
points :-rDSimely, that it is indispensable, that the 
ink shall be fluid in winter as well os summer; and 


also that it shall resist being washed off the paper. 
The first of these qualities can be easily obtained. 
For the purpose of making such an alteration in the 
gelatine aa will insore its fluidity to equal that of 
gum, it only requires that the ebullition should be 
carried on to on elevated temperature ; but aa the 
caloric would, in this action, form an ammoniacal 
soap, which attracta the moisture of the atmosphere, 
it would be preferable to employ a process, by which 
the starch or gelatine may be changed into a gummy 
and saccharine substance. This method consists in 
boiling this starchy maftter in water, addnlated by 
sulphuric acid, and afterwards saturating the acid 
with chalk. 

To render the ink insoluble on paper, it is requi¬ 
site to mix with the animal size some juices of 
astringent vegetables, so carefully combined as not 
to occasion any precipitate. 

The infusion of nut galls into a solution of gela¬ 
tine will cause an abundant precipitation, which 
will unite in a resinous, elastic, and brilliaut bass. 
This compound, which is insoluble in water, can be 
‘dissolved in ammonia, (hartshorn,) and in a greater 
quantityof gelatine. The ammoniacal solution of 
this precipitate is very brown, but transparent; 
and when dry it.will not dissolve in water. 

The resinous matter dissolved in gelatine is still 
soluble in^^er after it has been dried, but it 
dissolves mRn slower than pure gelatine. It is 
therefore to the action of the tannin principle on 
the animal gluten, that wc must ascribe the fixed¬ 
ness of Indian ink upon paper. 

The size prepared from parchment made of nssca* 
skin is considered the best, though it is not evident 
at first sight on what account it should have the 
preference so decidedly; gnd I must state, that 
having tried, by way of experiment, *10 convert 
asses' skin into size, by passiing it through lime, 
Ihaveonljlat last silccecded in dissolving it, by a» 
steeping it for several days in lime water. 

The Chiiiese attribute to this animal gluten some 
peculiar medicinal qualities, and it giay be that 
this idea influences them in preparing it with par¬ 
ticular care. I have seen some of this size which 
was very transparent, but 1 hare not been able to 
procure a jiortion, to compare it with that made 
from offal of oxen, &c. 

The beat size ia that sort which, when steeped 
in water, only swells without dissolving ; this spe¬ 
cies is very rarely found for sale, but in place of it, 
the Flanders size is the next best. 

After having steeped this substance for several 
hoars io water, about three times ita weight, which 
faaa been acidulated by a tenth part of sulphuric 
acid, that part of the water is to be drawn oft 
which contains the portion of size which is too 
soluble, and this must be replaced by an equal 
qnanti^ of water, slightly acidulated. The size ia 
^en to be boiled for an hour or two, and the 
ebullition brings it to anch a condition, that it will 
not, when cold, return to a state of jelly. 

The add abonld then be saturated with powdered 
chalk, with which it is combined by a little at a 
time, until the resistance of paper shows that the 
saturation Is sufficient. The mixtare is then filtered 
through paper, and it passes quite transparent. 

About one Quarter of this size is then to be taken 
away, and open it should be throvm a action or 
the concentrated essence of nut galls; the gelatine 
then predpitatM, and becomes the elastic resin-like 
substance already mentioned; this matter is then 
to be wasbefi in warm water, and dUsolved in'dcii- 
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fled life; it is again filtered, and it is alJoired to Encyclopedia. From this information, I mixed a 

draw near to the proper state, for the purpose of littie camphor in the ink which I made, and I soon 

incorporating it with the lamp black, that too nnch found the good of this addition. When the ink 

lime may not be lost in waiting until the paste baa in which it was mixed was In a state of paste 

acquired the proper consistence requisite for its strong enough to be moulded, I h^re pressed it 

being mofilded. with the fingers slightly touched with oil, and it 

The astringent principle contained in regetable did not adhere in the slightest degree; in this 

juices will not form a gelatine precipitate when the state it took perfectly the Impression of the seal, 

acid contained in it has been a^nrat^. * Nut galls, and thia facility of moulding I attribute entirely to 

or •any other Tegetable coqtaining much of the the camphor, 

astriitgent principle, may then be toiled with mae- 
nesia or lime: and then mixed with the filtered 


decoction of the size, there will not be any preci¬ 
pitation ; and the size thus prepared will be so 
much less soluble when dry, in ‘proportion to the 
quantity it may contain of the astringent matter. 

It is only by cautiously proceeding that we can 
ascertain the most just proportion of the astringent 
matter which ought to be combined with the size. 

Ry whatever mode the excipient is prepared for 
being mixed with the black pigment, it must be 
pqiially weli clarified by washing it in plenty of 
water until it leaves no sediment; whenever thia 
takes place, there is nothing more require! than to 
coiicentnite its substance to the proper degree of 
consistency by evaporation. 

it is also by proceeding cautiously that we can 
ascertain the relative proportions of l^k and size, 
since that size may be mure or less strong ; but we 
shall succeed in this object without difficulty by 
making the two following trials 

With a pencil apply a light wash of ink upon a 
slab of porcelain, and with a pen put some writing 
on paper; if the ink on the porcelain shines, this 
is a proof that it has siilhciunt size in it; and if. 
after it is dry on the paper, it cannot be washed off 
by water, it is clear that there is not too much size 
ill the cimiposition. 

^ Tlie Chinese used wooden imoulds tidporm their 
* ink paste, but these moulds may be mato very well 
of potter’s clay baked ; and when they have not 
been half vitrified by the hre, they wilt adhere to 
the tongue. In this state they absorb a portion of 
the moisture in the paste, and this facilitates the 
discharge of the moiUded ink in a short time after 
having been compressed in the mould; the sticks 
of ink are afterwards covered up in the ashes to 
prevent their becoming split in the d''ying; and 
the moulds may be dried in the sifn or on a stove ; 
and if the pores of the latter, after a long service, 
sibould cease to absorb the hnmidity, tliey should 
be boiled in a wash of caustic lye, and then dried 
as usual, or exposed to a red heat. 

The quality of the lamp black has a great influ¬ 
ence upon the quality of the ink. The black of 
which the ** Imperial Ink” is made, consists of 
extremely light lamp black, in the preparation of 
which great care is taken. For this purpose, a 
metal stove may be employed; into this stove a 
lamp with many burners must to placed, and aur- 
mounted with a large plate of iron; the opening 
of the stove should be so arranged aa to allow the 
combnation of the lamp to produce aa much smoke 
as possible ; and for this purpose various oils aud 
fatty substances are tried to ascertain which will 
best suit this purpose. 

In China, Uie finest lamp black is prepared from 
the oil o{ ffirgelin, which is the oil of sesame. 

M. Proust, in the analysis which he made of 
some Chinese ink of the finest quality, found two 
per cent, of camphor in it. This substance is ffiso 
pointed outJu a receipt to be found'in the Chinese 


REVIEW. 

PMosophy in Sport mado Science in Bam^, 

3 voU. Longman & Co. ^ 

A KKW edWon of the above work has lately made 
its appearance, and although we onderatand that it 
has continued to sell well ever since its first appear¬ 
ance in 1827, yet not more rapidly nor even so 
much so as its rdhi and intrinsic merit deserves. 
The title is a happy one, and shows fully that the 
intention of the work is to win the atudent to a 
consideration of the facts of science, through the 
medium of his sports. In fact, a father, (Mr. Sey¬ 
mour), takes upon himself to explain to hia chil- 
dreu the scientific principles involved in tbeir 
various games and toys, in which he la assisted by 
a worthy and eccentric vicar, who bus a horror of 
puns, and gives the history and claasicol allusions 
of each toy as it offers itself to the family notice. 
Althougii written ostensibly for children, there is 
many a wise and aged bead may be informed by a 
perusal of its pages, and many a person hitherto 
dreading tlie tediousn^ of scientific detail, may be 
highly amused by the sprightliness of its diction* 
The following fragment is a fair specimen of the 
style and character of the work * 

” Mr. Seymnur then proceeded. ' This toy is 
termed the Thanmatrupe.' 

“ ‘ Of Grecian origin !* ” observed the vicar. 

“ * Timeo Danaon et dona ferentee, * aa Vi^ has 
it.' 

” ' What is the meaning of the term V a.aked 
Louisd. The vicar explained to her that it .wad 
compounded of the Greek words 9nvfAi» and rftww i 
the former of which signified wonder, the latter, to 
turn. 

” ‘Exactly,' replied Mr. Seymour, *A Wonder- 
turner, or, a toy which performs wonders by 
taming round.; but let me proceed in the explaua- 
tioD.' He then coatioaed to read aa follows« 

‘ This philosophical toy is founded upon the welL- 
known optical principle, that an impression made 
on the retina of the eyfc, lasts for a short interval, ^ 
after the object which produced it has been with¬ 
drawn. During the rapid whirling of the card, the 
figSires on each of its sides are presented with such 
qulbk transition that they both appear at same 
instant, and thus occasion a very striking and 
magical effect. On each of these cards a device is 
introduced, with an appropriate motto, or epigram; 
the pmnt of which is answered, or explained, by 
the change which the figure assumes daring the 
rapid whirling of the ei^.' 

“ Mr. Seymour then displayed a pasteboard 
circle, on the one side of whicu was figured a rat, 
and on the other a cs^; two strings were fostened 
in its axis, by which the card could easily be made 
to revolve by means of the thumb and fiuger. 
Fearing that some of our readers may be u dull of 
comprehension as the vicar, we have introduced a 
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sltstok of the nppurtas, in wbich both rides of the 
oard are ezliibitcd, with the stiinga bj which it ii 
whirled round. 



** No Booner had Mr. Seymour put the card kt 
motion than the vicar, in a tone of the greatest sur¬ 
prise, exQ^aimed, ‘ Magic I magic I I declare the rat 
b in the cage! I’ # 

' And what u the motto ?’ asked Tx>uisa. 

**' Why b this rat like an opposition Member in 
tile House of Commons, who joins the Ministry?’ 
replied Mr. Seymour. ' 

" ‘ Ha, ha, ha,-~excellent,’ cried the major, os 
be read the foUowiog answer; ‘ because by turning 
round he gains a anog birth, but ceases to be free.' 

« • Xhe very reverse to what occurred in ancient 
Rome, where the slave became free, by turning 
ronnd,’ observed the vicar. 

" Ihe vicar, no doubt, alluded to the custom of 
making a freeman, as described by Persitb', from 
which it appears that the clapping a cap on the bead, 
and giving him a turn on the heel, were necessary 
circumetances. A slave, thus qualiAed, became a 
citizen of Rome, and was honored with a name 
more than belonged to any of his forefathers, which 
Fersius bos repeated with a great deal of humour in 
hb fifth satire 

" ‘»~Hen stcrllei veri, qnlbua uha Qoirtlom 
Vertigo filtit!' 

** ‘ That false enfranrhisenient with ease is fouml 
Slaves are nude citizens b) luming round.'—Davoxv. 

" * Show ns another card,* said Tom, eagerly. 

“ *Here, then, b a Watch-box; when I turn it 
round, you will see the watchman comfortably sleep¬ 
ing at his post.’ ^ 

“4* Very good*! It b very surpriemg,' observed 
the vicar. 

" * Yes,’ observed the major; * and to carry on 
your political joke, it may be said that, like roost 
worthies who gain a post by turning round, he 
deeps over lus duty.’ 

*' ’ The epigram which accompanies It b not defi¬ 
cient in point,’ said Mr. Seymour. 

* * The eaprlce of Ihli wttchMSn eurposMS all bonudi t 

He ne'er sits in his huz, hot when going his aoetKos: 

While he no sooner rests. 'Us a strange parodox! 

riten he Bias from bis post, and roans out of bit box.' 

'* ’ What have there ?’ exclaimed the vicar; 

• arms and legs, without any body ?’ t 

” ‘Yes,’ replied Mr. Seymour; ‘and which, on 
tuniiog round, will present (he figure of a king, in¬ 
vested with all the insignia of royalty.’ 

'* ‘ It b indeed a king. Look at hb crown and 
sceptre i’ cried Lonba. 

“ ‘ Mow for the epigram,' said the major, who 
then read the following Unee 

“ * Hoods, leas, and arms, iloae appear; 

Observe taat mneeT Is here; 

Hspolson-ilks I ondsrtabs. 

' or nobody a king to make. 

ot her cards were now exhibited in lucees- 
tltti^K^rhioh the box contained righteen, and the 
not even exciting tiie vicar, were 
gratUed with the amusement. 


“ ‘ What have we here ?’ mtemipted the mojo* 
who had, for the first time, noticed the superscrip¬ 
tion on (he cover of the box; ‘ had 1 seen thb l]p- 
fore, I should have augured favorably of the toy; It 
b like the sign of an inn, which b held out to an¬ 
nounce good entertainment within. He then read 
the following:— 

"The Shaumatrope; bedug Rounda of Amuse¬ 
ment, or how to please and surprise by Turns. « 

" Mr. Seymonr proceeded to expLdn more wly 
the optical theory of the instrument, which neither 
Louisa nor Tom could, as yet, thoroughly under¬ 
stand. 

" He told thepi that an pbject was seen by the 
eye, in consequence of its image being delineate dn 
the retina, or ojitic nerve, which b situated on the 
back part of the eye; and that it had been ascer¬ 
tained, by .experiment, that the impression which 
the mind thus receives, lasts fur about the eighth 
part of a second, after the image is removed. ‘ It 
b, therefore, sufficiently evident,’ said Mr. Sey¬ 
mour, ' that if any ppint, as a lighted stick, be 
made to revolve, so as to complete the circle in that 
period, Ve shall not see a fiery point, but a fiery 
circle: because the impression made by it in every 
point of its circoit will remain until it comes round 
again to the 8])ot from wliich it set out;—but we 
will, at onc^rxi'iiqtlify this fact by an experiment. 

"Tom was urcurdiiigly directed to procure a 
piece of stick and a cnnillc, and as soon as they were 
brought into the room, Mr. Siymour ignited the 
end of the stick, and whirled it round, when a bright 
circle, without any intervab of darkness, was seen 
by the whole party. 

" ‘ The iMQ-wlu'el is certainly notliin.g more than 
a fiery circle, produced by llie ra]nd revolution of a 
jet of flanic,’ said the vicar. 

" ‘ An^lie rocket,' addetl Mr. Seymour, ‘ b a 
column o^^lit occasidned by the same rapid move- 
ment of a burning body in a rectilinear or curved 
direction.’ « 

" ' 1 perfectly understand all that you have said,’ 
observed Tom. 

" ' Then you wilt not have any difficulty in ex¬ 
plaining the action of the Thauraatrope, for it de¬ 
pends upon the same optical principle ; the impres- 
rion made on the retina by the image, which b de¬ 
lineated on one fide of the card, b not erased be¬ 
fore that which b painted on tlie opposite side is 
presented to the eye; and the consequence b, that 
you tee both sides at onoe.! ’’ 


A Pint of Water converted into Tipo Hundred 
and Sisteen Gallons of Sletan will raise thirty-seven 
tons a foot high: and if the steam b allowed to 
expand to double that volume, twice that weight. 
Ihe greatest load ever lifted by any steam engine 
in England, was by one in the Consolidated Mines 
in Comwail, on tlie expansion principle, which 
raised a load of 90,0001bs., seven feet six inches 
high, every double stroke it made, and thb uino 
times a minute. 


QUERIES. 

13^What 1 « the composition of Vaneouvor’s cements 
Antvered on page 271 

140—Is there any roothod of condensing smolie?—Tes, 
smoke Is always condensed by cold, when it forms soot, or 
by soy impediment which it strikes ssslnst: thus Ismp-hlsck 
is mads by (he smoke of Ismps being intercepted, either by 
an Iron plate put ousr tt, or sulTeTln;; it to pass tutu elismbers, 
lined with sacJi'C.olb. 
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OIL PAINTING. 


Ott Painting eiceedB all other methwlt fn its 
accuracy of colors and in its frooderfnl force and 
expression. It surpaitses miniatare and other 
punting in its extended dimensions, whereby most 
objects of animated nature may be presented as 
large as life, by which means the imitation u 

VOL 1-34. 


rendered so complete, and the powers of iUnaon so 
perfected, as to astonish those who are inexperienced 
in the art. The principal advantage of oil painting 
consists in the colors drying less speedily than in 
other modes, so that it allows the painter to finish, 
smooth, and retouch bis works with greater eaae 
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and precision. The colors also being mure blended 
together produce mure agreeable gradations, and a 
more delicate effect. 

ITic ancii*n».s are said t«) Jiave been ignorant of the 
secret uf painting in oil, which is only the grinding 
the usual colors in this medium. It was likewise 
unknown to the first masters of tlie modem Italian 
Bcliools, and is generally thought to have been dis- 
coTcred in the 14 th century; it was first used on 
board or panel, afterwards on plates of copper, and 
on linen cloth. 

As the superior beauty of oil painting depends on 
tlie vividnesa and delicacy of durable tintx, we shall 
present the student with the best rules, drawn from 
a careful ftudy of the works of Vandyke and Rem¬ 
brandt, two of the nlu^t remarkable colorists in 
different styles; first Ireuliiig of tlte necessary mate¬ 
rials ; jiortrait {tainting; next of draperies ; then of 
the back-ground; and lastly of );>ndscapes. 

NKCBSSARY MATKRTAI.S. 

llie materials to be provided are a palette, (see 
engravutg, tig. a.) A palette-knife, fig. tf. Pcncile, 

tools, or brushes. An easel, fig. 1. Piclure-cloths, 
hg. 2. A maul-stick, tig. .3. Tin cups to hold oils, 
&c., fig. 4, and oil colors, oils and luriientine, a 
box adapted to the holding of which is seen |n tig. 
6. A separate bladder of color in tig. 7. 

The Palet/p is used to contain the color, being 
held on the left hand while at work, by {>as.sing the 
thumb through a hole near the front; to si-t the 
palette is to jilace the cedors thereon in their proi>er 
order. The lighter colors are placed next the hand, 
the darker ones next, increasing in depth according 
to their distimccs from the front, a second row of 
tints is then funned of the original coIe'*s, by mixing 
these together in such pro{toi'tions as to produce 
tintk to suit the subject of the piece ; a third row 
of tints must also be made, which should, if 
possible, approach nearer the complexion of the pier« 
than the second row. 

The Oil Cofort are best kept in bladders, (which 
may be purchased at any artists' colonnan,.) and 
when wanted for use the hla«lder is to be pricked 
with a small tin tack, and no more color squeezed 
out than is neecs.sary for {ireseni use, otherwise it 
will spoil. 

The Paletle-Kni/e ts a thin well-tempered blsde, 
its use is to mix and work up the colors on the 
]>alette. 

Pencils are generally of two sorts, viz., camel's 
hair pencils and fitch pencils. 

Fitch pencils are used by some artists to give a 
smoothness to their pictures, by working the colors 
into each other after they have been laid on with 
the camel’s hair pencil, this is called tcumdlinff t^'e 
colors; others who wi^h to give a bold appearance to 
their works paint wholly with fitches. 

Tools are only a larger kind of pencils, not in¬ 
serted into quills, like the foregoing, but the hairs 
are bound round a stick, in tlie same manner as the 
penrils used by house-painters. They are of a 
stronger nature. Some good artists have used no 
others. There is also another sort of pencils having 
Tery long hairs, used chiefly by painters of ahipping, 
to describe the ropes, &c. 

The Easel is formed various ways according to 
the fancy of the artist; its use is to support the 
picture or canvas upon which the punter is em¬ 
ployed. The most common form for it is three 
straight legs, the longest lieing behind. In the two 
front legs are a number of holes, corresponding in 


height to each other, in order tliat when a peg is 
placed in the corresponding holes of each leg they 
8U]>))ort evenly whatever is liud upon tlicm. A slight 
piece of board is usually plwoid on these pegs to sup- 
]K)rt small pictures. 

Picture-Clolhs are those substances upon which 
the picture is jiaintcd.. They were formerly alinost 
universally of canvas, but artists now geuendly {irefer 
a sort of ticking made for the purpose. Landscape 
painters generally chouse cloth of a very smooth 
surface. 

The cloth or canvas upon which tlic picture is to 
be painted is generally first jirimcd. Tlic {n imiiig 
is no more than laying on a smooth coat of color, or 
it is covered witl^a layer of size, or other glutinous 
sabstane«, to prevent the oil from peiietruting and 
being wholly ahsorlird duiing the painting of the 
{licture, these preparations arc well Known by all 
colorinen. It is not of any great consequence wimt 
particular tint it is formt'd of, provided it is rather 
light than dark ; portrait {iiitiiters ehoos<^ a very thin 
priming, and many modern artists, whose woiks 
have mvt^with general approbation, ilo not priino 
their cloths at all. 

A Maul Stick js a thin rod of wood, with a ball 
of cotton or some other soil substance, tied ta one 
end so that it may rest against the picture without 
damaging it. Its use is to support the right li.ind 
while at work, being lield in the left hand, with the 
cotton bull re.sting ag.'iiiist the |>.iiiiting. 'I'lii.s ini. 
plemcnt is nof in universal use, many artists wholly 
reject it as being {H'mieious to that freedom of hand 
necessary to a good painter. 

In our next paper wc shall give a ILt of the 
(colours, with the principal tints used in poritrait 
painting. 

(Continued on page 
BRITISH MARIILKS. 

Grrat Britain is by no means {loor in fine varieties 
of marble, and there can be no doubt that the 
number of British marbles wc aic at present ac¬ 
quainted with will he considerably augmented when 
accurate research shall have been ext«*ndc‘d to those 
parts of the United Kingdom that are most likely 
to fiimtsh this interesting subject of economical 
mineralogy. 

Black marble is found in Derhyshirr at Ashford, 
Matlock, and Mousaldale. Black and white marble 
in the north part of Devonshire ; the varieiies from 
Uridestow, South Tawton, ami Drewsleigiiton are 
some black, otlieis inclining to bluish black. Some 
of the Ohudley marble, and those of Stavrrton and 
Berry I’omcroy have a bliu-k ground, with large 
veins of calcareous 8{iar traversing it in all direc- 
tioQB; al-so red, straw colored, and greenish veins are 
seen in it. Black, wMi white veins occurs at Buck- 
fastleigh; and black with yellow and white veins at 
Bickington near Ashburton in the same county. 
Intense black marble with distant white spots ia found 
also in Somersetshire. 

The variegated marbles of Devonshire are gene¬ 
rally reddish, brownish, and greyish, variously veined 
with white and yellow, and the colors are often in¬ 
timately blended. At Waddon there is a quarry of 
donnish colored marble, veined with green ; there 
is another at Cherston. 

The Plymouth marble is principally of two sorts ; 
one ash color, shaded with black veins; the other 
blackish grry and white, shaded in concentric Btri[>e8, 
interspersed with irti^lar S{>ots. The clifTs near 
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Harjrchurch exhibit marble, not only of great ex¬ 
tent, but of superior beauty to any other in Devon¬ 
shire ; being for the most part either of a dove 
colored ground, with reddish purple and yellow 
veins, or a>f a black ground mottled with purple 
globules. In a valley below the cliff, about 400 
yards wide, there are loose unconnected rocks of 
this marble, owing their situation probably to the 
falling down of the ground into the sea, for there 
are very large rocks even on the beach. The huge 
fragments of rocks scattered over the valley, by 
which we easily descend to the sea, give it a grotes¬ 
que appearance, and have been whimsically called 
a petrilied congregation; and the pleasantry of this 
fancy lias been heightened by a rock supposed to be 
about 40 tons, in a very erect position, which has 
been ludicrously enough entitled '* the parson.”— 
Polwhete't Dtpun. 

There an; several fine voriitlics of marble in 
Perbysliire, p-trticulnrly such as are composed of 
petrifactions. The largest quantity of the mottled 
grey marble is got in the neighixmrhood of money- 
utib, it ii»ty l>tf <{i&tiiiguiehe>l into two lynds; the 
ground of tin* one is light grey, and tliat of the 
other has a slight bluish cast. 'I'he former is ren- 
dcied extremely bcuutifnl by the numlicr of purple 
veins which spread upon its polished surface in 
elegant and ineguUr brunches. But the chief 
ornanieut of the iiioUled grey marble is the num¬ 
ber of entroehi willi which it abounds. The longi¬ 
tudinal and transverse sections of them produce on 
almost increJihle variety in its figure. The purple 
veined luarblc U got at Hicklowdale, near Money- 
ash, that with the blucish ground at the village 
itself, tliere is another variety at a small distance 
from liciicp at a place called Highlow, it is known 
by the iiaine of Dirdeye marble (Filkington.) 
The marble of Furberk in Dorsetshire is com|MtBPd 
of fragiiieiils 'of shells unit^ by a compact lime¬ 
stone, partly of a yellow color, and mingled with a 
grt'enisli inarliul earth and black and yellowish 
particles of bitumen. 

A sliell marble which is far from being beautiful, 
but whteh in former times has being much employed 
for arcliilertnral purposes, is the Fetworth marble, 
from u place of tliut name in Sussex. It is thus 
described by Woodward, “the ground grey, witli a 
cast of green, ’tis very thick, sot in all parts of it 
with sheliN, eliiefly turbinated ; some of them seem 
to be of that sort of river shell that Dr. Lister 
fllist, Coebl. Augl. p. 133) calls cochlea maxima 
fusca inigrieniii fasciatn. Several of the shells are 
filled with a white spar, which variegates and adds 
to the he.iuty of the stone. That spar was cast in 
the shell before this was repoaited in the moss of 
marble ns is demonstrable from a view of this and 
other like'musses ; this is of aliimt tlie hardne^ of 
the whiUf Genoese marble^ The slender round 
scapi of the pillars of the abbey church in West- 
iniiislcr, and of the Temple church are of this 
marble; so likewise are those of the cathedral 
church of Salisbury. Some persons that are less 
skilful in these matters fancy these scApi that occur 
inmost of the larger gothic buildings of England 
are arti(i<’ial, and will have it that they are a kind 
of fusil marble east in cylindric moulds. Any one 
who shall compare the grain of the marble of those 
pillars, the spars, and the shells in it with those 
of this marble, got in Sussex, will soon discover I 
how little grouud there is for tliU opinion, and yet I 
it has prevailed very generally; Camden enter- ' 
Uinod the same notion ot those vdit stones of 
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Stonehenge; but it is fully refuted by Inigo Jones, 
in (Stonehenge Restored, p. 33.) 

(Coniitmed onpage2^\.) 

DIFFERENT KINDS OF OILS AND 
FATS. 

It is established that the oils and fats are capable] 
when in a fluid btate, t>f combining with gases 
and salts, ns well as with organic substances ol 
different kinds. Now, when the oily matter is ex¬ 
pressed from the seeds of vegetable or from the or¬ 
gans of animals, it is impossible but that the salts and 
other matters a Inch may exist in the seed or organ 
must be expressed also, and brought arti^cially into 
contact with it, by which means a mixture of them 
with it will be prurlueed. There is also strong 
reason to believe that similar admixtures take 
place naturally in the organs of the jilant under 
the influence of tlie laws of vegetation. 

Bnt, if we admit these considerations, must we 
not also admit a consequenee which flows from 
tbrin, vis. that the specific diffcrcsncca of the oils 
are to be attributed to the uaturc of the extrane¬ 
ous substances that are dissolved in them ? With¬ 
out this hypothesis the charneteristic diflcreniTs 
of the oils are inexplicable. Ilow otherwise could 
it be •conceived that substances whose clemenlary 
analysis presents so little difference, niid wlii<-h 
may all be considered as combinations of a greater 
or less quantity of bicarhuretted hydrogen with 
water, should produce such different effects on tlie 
animal economy, some being alimentary, while 
others act os jiuisons, or as more or less violent 
drastics. 

Some authors have suspected the existence of 
similar mixtures in the oils that arc found in 
commerce. Thus Suubevran tried to prove that 
the purgative qualities of castor oil are owiag to 
on acrid resin, which he extracted by saponifying 
the oil by potash, precipitating with quick-lime or 
chloride of caleuim, and treating the precipitate 
by boiling alcohol, which dcjiosits the soap on 
cooliflg. The alcoholic solution is then evaporated, 
and ether is added to the residue by which the 
resin is dissolved while any remaining portion of 
the soap is left unacted on. But it was objeett'd 
to him that he had not experimcutally pioved the 
laxative power of the substance Hius extracted. 
The properties of castor oil had also, in France, 
been attributed to an acrid substance contained in 
the seeds ; but Guibourt opposed this opinion, and 
asserted that this substance is so volatile that it ia 
dissipated by the heat which is necessary for the 
extraction of the oil, either by expression or by 
boiling in water. Tins objection will be seen to 
0b of very little force, if we recollect that, when 
acetic add is united to albumen combined with a 
very small portion of phospliate of lime, it loses 
its volatility. It is possible, then, tliat a portion 
of this acrid substance may remain fixed in cou- 
aequence of its more intimate combination with the 
oil. 

Analogy would lead us to believe that all the 
oils are identical; that their difference in color, 
•mell, medical properties, &c., depend on the ex¬ 
traneous substances that are combined with them; 
and that their really distinctive characters, inhe¬ 
rent to their elementary composition, consist in. 
their greater or less fluidity and solubility in 
alcohol, arising from the greater or less proporHnn 
of oxygen which tliey contain. 




268 


MAGAZINE OP SCIENCE. 


Oheiniflts ought to endfiivour not onlj to 
certain the other differencea that may exist among 
them, but also to dbenver their causes, and the 
means of producing artificially the effects which 
result from them. The principal result of tliis 
philosophical inquiry would be, to expunge from 
the catalogues of science that long list of species 
and varieties to which, as yet, every ]>etty attempt 
at research is daily adding some new name. 

I’he vegetable oils are extracted 
by expression, in general at the ordinary tem¬ 
perature, but some that are less fluid require the 
application of heat. 

As tlte best (juaUty of olive oil is found in the 
drHpa of t>'e fruit, it follows that the Virgin Oil is 
obtained by the first pressing, while the second 
pressing by which the stones are broken, gives an 
oil of inferior quality, and tliat which is obtained 
by boiling the residue in water and skimming off 
the oil tliat gathers on the siirfacd’ is the worst of 
all. It must be evident that, between these three, 
there may exist an affinity of gradations, though 
incapable of being distinguished in commerce; 
but these differences, being mechanically produced, 
give strength to what has been said on the dis¬ 
tinctive qualities of the different oils, llie oil of 
the olitrc cannot be extracted but from fruit that 
is fully ripe, which is known by the pericarp ac¬ 
quiring a black color and blooming soft and 
wrinkled. 11 y leaving them for a time to ferment 
spontaneonsly, the qiuotity of oil is increased 
although the quality is impaired. 

Puri/cation. —Various processes are had re¬ 
course to, with the view either of preventing or 
removing the sediment which is apt to be formed 
in the different oils that are used in domestic 
economy or in the arts. 

Thuse oils that are to be used for giving light 
are pdrified by agitating them with one or two per 
eent. of sulphuric acid, which throws down from 
them a green coloring matter. 

Olive oil which is to be used in tlic oiling the 
delicate machinery of time-pieces is purified by 
putting it into a close-stopped bottle along with a 
plate of lead, and exposing it to the sun. By 
degrees the lead becomes covered writh a cheesy- 
looking mass, which afterwards falls to the bottom 
and leaves the oil limpid. Perhaps the action 
which takes place here may be analogous to that 
which produces the Arbor Liante. Watchmakers 
have other processes, which arc kept secret, for 
diminishing the thickness of this oil, and some of 
them have made a fortune by selling to their 
brethren purified oil under the name of “ Old oil." 
Perhaps tliey employ lime and distillation by a 
gentle beat. . 

Note. —Elaine, prepared by freezing olive oiT, 
separating the stearine by means of blotting pa])er, 
and then expressing the elaioe under water, has 
been used with advantage; but great care is 
required in freeing it from ^e water which it is 
necessarily impregnated with. Simply freezing the 
oil aud pouring off the unfrozen portion, though it 
does not produce an oil so free from congealed 
particles, is a less ol>jectiouable process and was 
for many years used by Burtovil in London with 
great auccess. 

Adnlteration qf Olive oil as designed for 

the table is often adulterated with the oil of the 
poppy, and that which is used in the arts by the 
addition of rape oil. Rousseau has propo^ a 
method of detmting these adulterations, founded 


on this, that the conducting power of olive oil for 
electricity is 655 times less then that of any other 
vegetable oil. He employs for this purpose a 
galvanic pile, one of whose poles cummuuicate 
with the earth while a wire connected with the 
other is brought near a feebly-magnetised and 
freely-suspended needle. The purity or impurity 
of the oil is knowu by the degree in which the 
declination of the needle is diminished, on ap¬ 
plying a drop of it to this wire. Two drops of 
oil of puppies are sufficient to quadruple the 
conducting power of three drams of olive oil. It 
is known that the conducting power of water 
depends on tlie salts which it holds in solution; 
may not the same thing be the cose with the oils ? 
May they uot uwe their condm^ting puwer to the 
quantity of the kind of salts which tliey coiiUiu ? 

Illumination. —Those oils which are liquid at 
the ordiuary temperature or employed for feeding 
lamps; and the fat of mutton, beef, &c., is 
moulded in cylinders into which a cotton wick has 
been put, in order to be made into candles. Too 
much Iwtji been cAjiccli'd from the applications 
that might be made of the recent researches on 
the fatty bodies to nianufuctures, and inventors 
have been in hoKie to take out patents and form 
joint-stock compiinies. The results have dis¬ 
appointed their expuctutions; the altered products 
of the hiboiutory gave good' promise, but did nut 
burn well; and it is cerUiu that experience has 
done more than science to improve the art of 
obtaining light from these bodies. By the help of 
certain mixtures, either of alum, arsenic, or of 
spermaceti, candles have been made, which burn 
as well as tliosc made of suet, and are harder. 

The oil of the Craxeica Bampentrie mid of the 
B. Napus, or rape oil, is that which, even without 
being puritied, gives least smoke in burning, niid , 
that of the Juglata Regia is the one which gives 
must smoke. 

CASE-HARDENING. 

Casr-hardkning is tlie name of the process by 
which iron tools, keys, Ac., have tlieir surfaces 
converted into steel. 

Steel when very hard is brittle, and iron alone is 
for many purposes, as for fine keys, far too soft. 

It is therefore an important desideratum to combine 
the hardness of a steely surface with the toughness 
of an iron body. These requisites are united by 
the process of case-hardening, which docs not 
differ from the making of steel, except in tJie 
shorter duration of the proivnts. 'fools, utensils, 
or ornaments, intended to be ])olished, are first 
manufactured in iron and nearly iinished, after 
which they are put into au iron box, together with 
vegetable or animal c^coal in powder, and ce¬ 
mented for a certain time. 'I'bis treatment converts 
the external part into a coating of steel, which is 
usually very thin, because the time allowed for the 
cementation is much shorter than wlien the whole 
substance is intended to be converted. Immersion 
of the heated pieces into water hardens tlie surface, 
which if afterwards polished by tlie usual methods. 
Moxon in his Mechanical Kxercinea, p. 5G., gives 
the following receipt for case-hardening:—“ Cow’s 
horn or hoof is to be baked thoroughly dried 
and pulverised. To this add an equal quati ty of 
bay salt; mix them with stale chaoiber-lye or white 
wine vin^ar; cover the iron with this mixture, 
and bed It vnth the same iu loam, or inclose it in 
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an iron box; lay it on the hearth of the forge to 
dry and harden ; then put it into the (ire, and blow 
till the lump have a blood-red heat, and no higher, 
lest the mixture be burnt too much. Take the iron 
out, and immerse it in water to harden." 

The recent application of prussiate (ferrocyanate) 
of potash to this purpose is as follows:—llie piece 
of iron, after being polished, is to be made brightly 
red-hot, and then rubbed or sprinkled over with 
the above salt in fine powder, upon the part in¬ 
tended to be hardened. The prussiate being de¬ 
composed, and apparently dissipated, the iron is to 
be quenched in cold water. If the process has 
been well managed, the surface of the metal will 
have become so hard as to resist the Hie. Others 
jiropnse to smear over the surface the irou with 
loam made into a thin paste with a strong solution 
of the prussiate, to dry it slowly, then expose the 
whole to a nearly white heat, and finally, to plunge 
the iron into colil water, when tlie beat has fallen 
to a dull redmss. 

GLASS BLOWING. 

(RtHvmed from page. 243. J 
WiiKN you desire to form a bulb at the extremity 
of a capillary tube, tliat is to say, of a tube which 
h.if a bore of very small diameter, such as the 
tubes wliicrh are commonly employed to form ther¬ 
mometers, it would be improper to blow it with the 
mouth : were you to do so, the vapour which would 
be introducinl, having a great affinity for the gloss, 
would obstruct the little canal, and present to 
the passage of the air a resistance, which, with the 
tubes of smallest iuterior diacqftcr, would often be 
insurmountable. But, even when the tubes you 
employ have'not so very small an internal diameter, 
you should still take care to avoid blowing with the 
^onth; hccuitse the introthictioit of moisture 
always injures fine instruments, and it is iniposihle 
to dry tlie interior of a capillary tube when once it 
has become wet. It is belter to make use of a bot¬ 
tle of Indian rubber, which can be fixed on the open 
end of the tnl)« by means ^f a cork with a hole 
bored through it. You press the bottle in the 
hand, taking care to hold the tube vertically, witli 
the hot part vjnmrds: if you were not to take this 
prc4Uiution, the bulb would be tumpd on one side, 
or would exhibit the form of a )>ear, because it is 
impossible, in this case, to give to the moss in fusion 
tliat rotatory motion which is necessary, when the 
lube is held horizontally, to the production of a 
globe pcrfei'tly spherical in its form, and with sides 
of equal tliickness. 

Whenever you blow into a tube you should keep 
the eye fixed on the dilating bulb, in order to be 
able to arrest the jiassage of air at the proper 
momeist. If you were not to attend to this, you 
would run the risk of giving to tlie bulb too great 
an extension, by which the sides would be rendered 
so tlim that it would be liable to be broken by the 
touch of the lightest bodies. This is the reason 
that, when you desire to obtain a large bulb, it is 
necessary to thicken the extremity of ibe tube, tliat 
>1 may possess more solidity. 

Ill general, when you blow a bulb with the mouth, 
it is better to introduce the air a little at a time, 
forcing in tlic small portions very rapidly one after 
theutlier; rather than to attempt to produce the 
whole expannon of the bulb at once; you are then 
more certain of being able to arrest the blowing at 
the ]>FOpcr lime. • 

When you desire to produce a moderate ex¬ 


pansion, either at the extremity or in any other part 
of a tube, you are enabled easily to effect it by the 
following process, which is founded on the property 
possessed by all bodies, snd especially by fluids, «>f 
expanding when heated; a property whi A character¬ 
ises air in a very high degree. After having sealed 
one end of the tube, and drawn out the other, allow 
it to become cold, in order that it may be quite 
Hlled with air; close the end which has b^n drawn 
out, and prevent the air within the tube from com¬ 
municating with that at its exterior ; then gradually 
heat the part which you desire to have expanded, 
by turning it gently in the Hume of a lamp. In 
a sflort time the wflened matter is acted on by the 
tension of the air which is inclosed and Seated in 
the interior of the tube; the glass expands, and 
produces a bulb, or swelling, more or less extensive, 
according as you expose tlie glass to a greater or 
lesser degree of heat. 

To blow a' bulb In the middle of a tube, it is 
sufficient to seal it at one of its extremities, to heat 
the part that you wish to inflate, and when it is at a 
eh*rry~red beut, to blow in the tube, wbicli mubt be 

held horizontally and turned with both bands, of 
which for the sake of greater facility, the left may 
be held above and tlie right below. 

If the bulb is to be large, the matter must pre¬ 
viously he thickened or accumulated: or, instead of 
that, a series of small bulbs first produced, and these 
subsi'quently blown into a single larger bulb, as we 
have treacly mentioned. 

For some inbtruments, the tubes of which must 
be capillary, it is necessary to blow the bulbs sejia- 
rately, and then to solder them to the requisite 
adjuncts. The reason of tins is, that it would be 
loo difficult to produce, from a very fine tube, a 
bulb of sufficieut size and solidity to answer the in¬ 
tended purpose. 

1'u obtain a round bulb, you should hold ihe tube 
horizontally; to obtain a fattened bulb, you 
should hold it jierpendinularly, with the fused ex. 
trcraily turned above; to obtain a pear-shaped 
bulb, ^ou should bold the fused extremity down¬ 
wards. 

M'hen you are working upon a bulb between two 
points, or in tlie middle of a tube you should hold 
the tu^ horizontally in the ordinary maimer; but 
you are to jiush the softened portion together, 
or to draw it out, according as you desire to pro¬ 
duce a ridge or a prolongation. 

When you are at liberty to chooM’ the point from 
which you are to blow, you should jircfer Ist, that 
where tlie moisture of the breath can be the least 
prejudicial to the instrument which is to be made ; 
2dly, that which brings tlie part wliich b to be ex- 
paiided nearest to your eye; 3dly, that, which pre¬ 
sents the fewest difficulties in the execution. When 
bulbs are to lie formed in complicated apparatus, 
it is good to reflect a little on the best means of 
effecting the object. 

Piercing .—You first seal the tube at one extre¬ 
mity, and then direct the point of the flame on the 
Jiart which you desire to pierce. When the tube 
lias acquired a redduk-tohite heat, you suddenly 
remove it from the flame, and forcibly blow into it. 
Tlie softened portion of the tube gives way before 
the pressure of the air, aud bursts into a hole. 
You expose the tube again to the flame, and bor¬ 
der the edges of the whole. 

It is almost superfluous to observe, that, if it 1 m 
a sealed extremity which you desire to pierce, it b 
necessary to turn the tube between the fingers 
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while in the fire; but if, on the contrary, you 
desire to {lierce a hole in the side of a tul^, you 
should keep the glass in a fixed position, and <Urect 
the jet upon a single point. 

If the sifie of the tube is thin, you may dispense 
with blowing. The tube is sealed and flowed to 
cool; then, accurately closing the open extremity 
with the finger, or a little wax, you expose to th< 
jet the part which you desire to have pierced 
When the glass is suflicieutty softened, the air 
inclosed in the tube being expanded by the heat, 
and not finding at the softened part a sufficient 
resistance, bursts through the tube, and thus pierces 
a hole. 

You may generally dispense with the sealing of 
the tube, by closing the ends with wax, or with the 
fingers. 

There is still another method of performing this 
operation, which is very expeditions, and constantly 
succeeds with objects which hrf«e thin sides. You 
raise to a reddish white heut a little cylinder of 
glass, of the diameter of the whole that you drsi 
to make, and you instantly apply it to the tube or 
g1ub«, to which it will strongly adhere. You allow 
the whole to cool, and then give the auxiliary cy¬ 
linder a sharp slight knock; the little cylinder 
drops off, and carries with it the portion of the 
tul^ to which it had adhered. On presefiting the 
whole to a slight degree of heat, you remove the 
sharpneM of its edges. 

When you purpose to pierce a tube laterally, for 
the purpose of joining to it another tube, it is 
always best to pierce it by blowing many times, 
and only a little at a time, and with that view, to 
soften the gloss but moderately. By this means 
the tube preserves more tliickness, and is in a better 
state to support the subse<iuent operation of sol¬ 
dering. There arc circumstances in which you can 
pierce tubes by forcibly sucking the air out of them ; 
and this method sometimes presents advantages 
that can be turned to good account. 

fContintied on page 283.^ 

REMARKS ON GLACIERS. 

UV M. AGASSIZ. 

A Gi^ACiKR 18 a mass of ice hanging on the sides 
of an Alpine ridge, or inclosed in one of its valleys, 
and which is moving continually down the decli- 
Tity. 1 say continuity, for the glacier is always 
descending; if the extremity should at any time 
seem to retire, this implies notiiing more than that 
the portion of the ice, melted by the heat of sum¬ 
mer, is more coosiderabte than that which the 
glacier brings along with it in its ])rogress. 

This movement of the ice, which many rcfii'»cd 
for a long while to admit, is now known and ac¬ 
knowledged by every observer; but there is a 
great contrariety of opinion respecting tlie cause 
which produces it. The opinion generally received 
from the time of Saussure, is, that the descent of 
a glacier is nothing more then a slipping upon itself, 
occasioned by its own weight. But there are 
many reasons for doubting the accuracy of this 
explanation. The motion appears to be much 
more properly ascribed to the expansion of the ice 
resultiDg from the congelation of the water which 
has filtered into it and penetrated its cavities. 
The ice of glaciers, it must be observed, has not 
the eontinuouB texture of ordinary ice ; it is com¬ 
posed of a multitude of frsgmcnlc, which have 


been improperly called crystals by Hugi. We 
may easily convince ourselves of this by breaking 
a portion, or infusing a colored liquid, which 
penetrates into the fissures separating the frag¬ 
ments, and allows ns to distinguish their form and 
size. It is easy to perceive that their size dimi¬ 
nishes in proportion as we ascend either from the 
bottom of the glacier towards the surface, or from 
its lower to its up|>er part or origin. Here they 
may be seen reduced to mere granules, so that the 
ice, losing more and more its transparency and 
compactness, insensibly passes (nearly at a uni* 
form elevation among the Alps) into the state of a 
coarse snow which is known to the mountaineers 
by the term Jim or haut nne. A glacier is, 
therefore, a -spongy mass, ixmtinually imbibing 
atmospheric waters, as well as those produced by 
the melting of its surface, and which infiltrate into 
the capillary fissures which the ice presents 
tltroughout its whole thickness, and particularly at 
the portion nearest the surface where it is lest 
compact. The temperature of this water being 
always,near the freezing point, it is converted into 
ice by the leuxt sinking uf Uiu tL>m])*‘i-ature, and 
tends to dilute the glacier in every dircclion. But 
as it is restraiii-xl on two sides by tlie dunks of the 
valley, and above by the weight of the su]K‘rior 
masses, the whole act of dilatation, aiiled Ifcsidea 
that of gravitation, tends to urge it down the 
declivity to the only side wliicli oH'ers a free 
passage. This ezplunatiun being once admitted, 
it follows that the more freipu'iilly the nltcnmtiooa 
of freezing and melting take place, or the varia¬ 
tions of the temperature arc above and near zero, 
the more rapid wilV he the advance of the glacier 
subjected to them. Thus it ha)>pens that winter, 
when the entire mass is frozen in an e<;ual inaniier, 
is the season when it is in a state of rest. 

ITie progress of tlie glacier is not unifornf* 
throughout the whole thickness of the mass; but 
if we 8U]>|)Ose it divided into beds parallel to its 
surface, each of these beds or layers will advance 
with greater rapidity to proportion as it is nearer 
the surface, or in other words, as it is more ex¬ 
posed to the influence of atmospheric changes. It 
will be perceived that this difference in r|uickness 
will become more obvious in tlie upper beds, be. 
cause there mu»L be added to the quickness, projier 
to each of them, that of all the beds inferior to it; 
so that if the lied at the bottom move with the 
quickness uf 1, the second with the quickness of 2, 
the third of 3, and so on, the quickness of the 
third, fur example, will be 3 added to 2, and 1 or 0. 

A glacier, when seen in a vertical section, often 
exhibits a series of beds of variable thickness, 
sufficiently distinct in the upper part, less evident 
in the middle, and more or less olditefated below, 
according as the mass, from being exposed to 
moisture, has been more or less completely con¬ 
verted into transparent ice. These biuls dimiiiisli 
in thickness from the top downwards, no doubt by 
an effect of the tassement, and represent the ad¬ 
ditional beds wliich the glacier receives every year. 
(Upper glacier of the Grindelwald, Trient, Ac.) 

( Ctmetudfti os fage VIS,) 

SOLDERS. 

SoLDBRiNO is the process of unldng the lurfacrs 
of metals, by the intervention of a more fusible 
matsl, which being melted u|>on each surface, serves 
parUy bybfaemicsl attraction, and partly by cohesive 
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force, to bind them together. The metals thus 
unite<i may be either the same or dissimilar; but 
the uniting metal must always bare an affinitv for 
Loth. Solders must, be therefore, selected in re< 
fcrencc to their appropriate metals. Thus tin*platcs 
are soideretl with an alloy consisting of from 1 to 
2 parts of tin, with I of lead { pewter is soldered 
with a more fusible alloy, containing a certain 
proportion of bismuth added lo the lend and tin; 
iioii, copper, and brass are soldered with spelter, 
an alloy of jsitic and cop]>er, in nearly equal 
parts; silver, sometimes with pure tin, but ge* 
nerully with Kitvcr<-BoIdur, an alloy consisting of 
5 parts of silver, 0 of brass, and 2 of zinc; 
ziiu; and lead, with on alloy of from 1 to 2 parts 
of lead with 1 of tin ; platinum, .with line gold ; 
gold, with an alloy of silver and gold, or of cupjwr 
and gold; &c. 

In all soldering processes, the following con¬ 
ditions must be observed :—I. the surfaces to be 
unit<*d must be entirely free from oxide, bright, 
smooth, and level; 2. the aintaet of air must be 
excluded during the soldering, bucauee it is apt to 
uxid.atc one or other of the surfaces, aiid*thus to 
prevent the formation of an alloy at the points of 
union. This exclusion of air is e^'Cti d in various 
ways. The locksmith encas(‘8 in loam the objects 
of iion, or brass, that he wishes to siibjeet to a 
soldering heal; tlic silversmith and brazier mix 
their rc'^pcctive solders with moistened borax pow¬ 
der; the coppersmith and tinman apply sal am¬ 
moniac, rosin, or both, to the cleaned metallic 
surfaces, before using the soldering-iron to fuse 
them togi'thcr with the tin alloy. The strong solder j 
of the cojipersmith consists of H parts of brass and 
1 of zinc;, the lalter being added to the former, 
previously brought into a state of fusion. The 
crucible must be immediately covered up for two 
* minutes till tite combination be completed. The 
melted alloy is to be then poured out upon a bundle 
of twigs held over a tub of w'atiir, into which it 
falls in granulations. An alloy of 3 parts of copper 
and 1 of zinc forms a still stronger solder for *^be 
cop)>ersmith. ^^'hen scviTal parts are to be sol¬ 
dered successively upon the same piece, the more 
fusible alloys, containing more zinc, should be used 
first. A softer solder for coppersmiths is made 
with fi parts of biass, I of tin, aiiA 1 of zinc; the 
tin being first added to the melted brass, then the 
sine; and the whole well incorporated by stirring. 

ANSWERS TO QUERIES. 

8 and 35— Huu> arc CkUde's “ Dumohing Viewi'’ 
managed? By two magic lanthorns fixed at the 
mme focus. • A view being placed in each, and 
the lamps lighted, the light of one lamp is dimi¬ 
nished almost to extinction; the other lamp burn¬ 
ing with intensity; the scene before it is clearly 
seen. To constitute the second view; diminish the 
light of the first and proportionably increase that 
of the second, when of course a change of scene 
will be the consequence. Substituting other sliders 
for the first, a constant variation is accomplished. 
Moveable sliders are sometimes emidoyed. The 
snow seen in one view is we believe a moveable slider 
Used by the second lanthom at the same time as the 
winter scene is shown by the first. 

43— Paiutingg tn imitation of mcsxotinto arc 
comctimec execftfed in lamp black and coup ; vhat 
is the proeext ? Rub a mixture of lamp-black and 
eoap upon the surface of white canvas, pasteboard, 


or paper, until the whole appears quite black- 
then take out the lights with a needle, a hard 
stump, or by scraping them away with the blade 
of a penknife; by these simple means we have 
seen pictures delicate enough for a lady’a album. 
Tull size figures from the ancient masters, parti¬ 
cularly Murillo, we have also seen admirably imi¬ 
tated by this style. 

56— is glass stained ? Answered in page 251. 

115—i/ov are colored fames for fre-wot'ks 
produced? Answered in page 256, 

123—WottJ is marble best cleaned and ithileued ? 
Answered in page 232. 

126— Would an electrical mac/iine made with a 
resinous plate, instead of one of glass, be effective I 
No; because the negative spark is much shorter 
and less brilliant then the positive—it is also much 
less easily excited. 'There is nothing equal to 
glass. 

129—/foie IS /lors to be dissolved, or reduced to 
a gelatinous snbsttince? Horn, as well as bone, 
ivory, and tortoiseshell may be wholly dissolved 

ia water, if the latter br raised to a degree of beat 

somewhat more then boiling water; as fur exam¬ 
ple in the Papin’s digester: a less degree of heat 
will render it gelatinous. If cut into very fine 
shavings, boiling water is sufficient. 

ie the composition of Sgmpalheiic 
/a/a f Answered in page 214. 

1.37— Hqu> is Oil best prejiared fur Watch Ma¬ 
kers, S(e. Answered in page 268. 

138— f> the raising Compositionfor Chinese 
Japanning Work made? Gold size, mixed with 
whiting, to which is added a little red lead, to 
hurtlen it, and a little powdered litharge to dry it 
more rapidly. 

139- /foir mag Prints be transferred to Wood ? 

First varnish the wood once with white hard var¬ 
nish, which facilitates the transferring; then cut 
off the margins of the print, which should be on 
unsized paper; that is, paper that absorbs like 
blotting paper ; and wet the back of it with a 
sponge and water, using enough water to saturate 
the paper, but not so as to be watery on the printed 
side. Then, with a flat camel-hair brush, give it 
B coat of transfer (spirits of wine^ v.'irnish on the 
printed side, and apply it immediately--varnished 
side downwards—on the wood-work, piucing a 
shoot of paper on it and pn'Sbiiig it down with 
the liand, till every part adhere. Then, gently 
ruh away the back of the print with the fingers, 
till nothing but a thin pulp remHins. It may re¬ 
quire being wetted agaiii, before ail that will conm 
(or rather ought to come) off is removed. Great 
care is required in this operation, that the design 
or printed side bo not disturbed. MTien this is 
d^ne, and quite dry, give the work a coat of white 
hard varnish, and it will appear as if printed ou 
the wood. H.p. 

139— What is the composition of Vancouver t 
Cement T We believe tliat this is composed merely 
of the white of egg dried, finely pulverized, and 
mixed with a small quantity of lime. 

To the Editor. 

Sin—A curious freak of nature occurred to a hen 
in my possession, which was killed a few days 
since; it was a citickea about four years ago, and 
quite black since then, every time it has moulted, 
instead of black feathers re-appearing white have 
now appeared instead. At first it was slightly 
s|>eckled, then more white, and this year it «as a 
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spcckledf then more white, end tJue year it was a 
p^ect white. This ia a fact, though a hard thing 
for many to beliere. /. wist. 

Commercial Awad, Slrpnei/. 

MISCELLANIES. 

The Harmoniphon,—A. muEical instrument, lately 
Invented by M. Paris, of Dijon, has attracted much 
notice in France. It resembles the instrument called 
the Concertina, well known in London from the very 
clever performance of young Regondi; but it seems 
to be superior, in some respects, to the Concertina. 
The sound is by the vibration of thin metallic plates, 
and it is played by keys like those of the piano-forte ; 
but the^air which acts upon the vibrating aub- 
Btances, instead of proceeding from bellows within the 
instrument, is blown by tbe mouth through an elastic 
tube. The excellence of the instrument, accordingly, 
consists iu this, that while the figures on the keys 
merely mark the different notu' of the scale, the 
expression lies in the mouth. It ia the living breath 
of the performer which gives accent, articulation, 
and emphasis to the notes, as in the oboe, or clarionet, 
and enables the performer to discourse most elo¬ 
quent music” in a manner which the production 
of sound by the mechanical contrivance of a bellows 
does not admit of. Tiie Harmoniphon is made in 
three varieties; the first is of tbe compassuof the 
oboe, the second of tbe Corno Inglese, and tbe third, 
(of a larger size than the others,) combines both 
these instruments, and has a compass of three 
octaves. This instrument is highly approved by the 
French composers; and one of them, M. Adam, has 
given an account of it in the ” Monde Dramatique,'* 
in which its capabilities are pointed out. It is 
calculated, in particular, to be of great utility in 
provincial orchestras, where it is an excellent 
substitute for the oboe—an instrument as disagree¬ 
able in the hands of an ordinary performer as it is 
delightful iu those of a Grattan Cooke. Accordingly 
we are informed, the Harmoniphon has already b^u 
adopted in the orchestras of many provincial theatres 
and musical societies. 

Impr^ement in the Dagnerr^type. —AiUongst 
the numerous improvements proposed in the 
Daguerr^type ia the following, by M. Jobard, of 
Brussels, for taking portraits d Heiiographe :— 

“ Paint in dead white the face of tbe patient; powder 
his hair, and fix the back of hia head between two 
or three planks solidly attached to the back of an 
arm-chair, and wound up with screws I The color 
of the flesh not reflecting sufficiently the .rays of 
light, would require a powerful sun, whereas a 
whitened fane will be produced as well as plaster 
figures by diffused light.*' 

Killing Ineecta for the Cabinet. —Procure a tin 
box about three inches in diameter and four or five 
in length ; put the insect, pinned to a piece of cork, 
into it; close the lid as air-tight as possible, and 
place it in boiling water for a few minutes. It never 
fails to kill any insect, let it be ever so tenacious of 
life, neither does it injure their color. 

Modelling TTof.—The following will be found a 
most excellent compound for forming ornaments from 
which moulds may be made; and, consequently, orna¬ 
ments cast a^in for picture frames, &c.:—|lb. of 
diaculnm; ^b. of bees’wax; Hb. of Burgundy pitch. 
Melt these together, and mix sufficient chalk to form 
the composition into a paste; maketbem into smali 
sticks, and they will be ready for use at any time. | 


Nature of Mineral Preeipitatee .—At the meeting 
of the Society of Friends of Natural History, held 
at Berlin, Mr. lank communicated some observa¬ 
tions on the formation of crystals. If fresh preci¬ 
pitates of many of the minerula are examined, they 
are found to be entirely composed of little globular 
bodies, which change, under the eye of the observer, 
into the crystals pwuliar to the metal. Thia, how¬ 
ever, is not effected by their juxta-position, but by 
their bursting into eac^ other, and uniting like soap- 
bubblea.^That these globules are hollow ia not only 
proved by their difference in size in the same preci¬ 
pitate, but also by the angular and irregular forma 
which they present when dried np. 

Separation of Lime and jlfayneWa.—If anhydrous 
chloride of magpeuum be heated in tbe air, it absorbs 
oxygen and gives off chlorine. This deconqKisitioii, 
that is to say, the conversion of chloride of magiie- 
sium into magnesia, is more quick and complete 
when chlorate of potash is used instead of air as an 
oxidizing agent. This property renders the sejiara- 
tion of lime and magnesia very easy. A mixture or 
compound of these two bodies, dolomite for example, 
is to be'dissolved in hydrochloric acid; the solution 
is to be evaporated to dryness; the residue of the 
evaporation is tp be heated in a platina capsule, till 
it ceases to yield hydrochloric acid, and thru there 
are to be gradually added to the mass heated to low 
redness, small portions of chlorate of potash, till 
the disengagement of chlorine ceases. The residual 
mass is then a mixture of magnesia, chloride of ral- 
cinm, and chloride of potassium, which are readily 
separated by treating the mixture with water, which 
dissolves the chloride of potassium and of calcium, 
while the magnesia is left ; from the mixture of 
chloride of potassium and of calcium the lime ia pre¬ 
cipitated by carbonate of soda .—Journal de Pharm. 

Manufaettire<fSalt.—^\\. the Royal Institution, 
on March 21, 1H35, ^^r. Cartmacl gave an account <u 
of some modern improvements in the manufacture of 
salt. The manufacture of salt consists in evaporating 
the natural brine, or artificial brine formed from 
rock-salt, till the salt crystallizes ; and tbe higher 
the temperature at which this is carried on, the finer 
is tbe salt. In the old process, rectangular flat iron 
pans, of a moderate size, were used as boilers ; but 
of late very large pans have been introduced; and 
there it at presert a salt manufactory, in which tbe 
extent of pannage is 3 miles long by 8 feet wide.. 

The chief improvements in manufacture of. 
salt consist in avoiding the evil effects of the ” pan¬ 
scratch”—a technical term given to the earthy mat¬ 
ter which used to incrust the bottom of the flat boilers 
and cause the rapid destruction of the iron by the 
fire : also in economizing the heat. To gain these 
ends the boilers or pans are made very long, and the 
fire is applied only to a part. Above the part which 
is over the fire a cover is fixed, which dips a little 
way into the boiling fluid, so that the steam which 
is driven off is passed through a pipe at the top of 
the cover, and employed in warming other pans, pro¬ 
ducing salt of inferior quality.—Tbe bottoms of the 
boilers exposed to the fire are concave; and the fire 
being applied only to the middle, the collection of 
earthy matter on the heated parts of the boiler is 
avoided.—The hot water form^ by the condensation 
of the steam is applied to warm fresh brine, to be ad* 
mitted to the pans; and the heat of Uie flues from the 
fire ia employed in a ” stoving-houae to dry the 
manufactured uXt.-~-Aiheiueum, 
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rOLISniNG AND SLITTING STONES, 
(JEMS, Jtc. 

The arf of the lapiJary, like that of the turner, is- 
one which is |);‘riclisecl much by Amateurs, and no 
doubt would be still more so were a knowledge of 
file rc(|uisiti; apimratus more widely distributed. 
We giee Ibis week the description of a well-eon- 
trived, complete, and casily-nmuagcd ninchine, for 
]>oli&hing stones with facility, and that it is one 
which any person with ordinary iiiechanical ability 
may make for their own use, will, we trust, be a 
further recommendation. 

The polishing of stones must, at all times, 
conducted by a wheel which »nuis hdrizontally, 
because thd abrasion of their surfaces is oceusioned 
by the attrition of some powder upon them, and not 
by the wearing away of the wheel itself, as i.s the 
case with a common grindstone. It is retjuisite 
also, that the surface of them should be rendered 
perfectly flat—the upper side of the revolving 
wheel, therefore, is the jiart nocc-w.irily employed, 
vs it is evident tl.nt the edge xroiild nisike the liur- 
»>.re of a concave equal to the convi-.xity of the 
polisliing wheel. The slitting of stones, however, 
when done by a wbcrl rccpiires that the stone hhonid 
Im* held agauisl the rim of it. These general obser¬ 
vations will render more evident, and easily under¬ 
stood, the following explanations of the jigur<fs on 
the previous page. 

Fig. 1.—A A represent two wheels, or di«cs, 
supported vertically, arnl free to move in that 
position ' their spnidles bring loose from lo|i to bot- 
lom, as is seen in Kig 2, and snpporte«l between 
the scicws C r, (Fig. 1.^ at lop, and D 1> at 
bottom, li shows one of tlie whei Is with a moveable 
frame uronml it, reaelung so high as to be esaefly 
evi-n with the upper side of the n-volving wheel. 
Tlii-> frame, or cover, is inleudi-d to rest the stone, 
Ac., which is to be polished icon during the 
operation. 'I'his part i-j not alisnlutety necessary, 
but its use will be found a gre.it ccmveuiencc. llic 
other wheel is repnsi-uted wilhout ils rover, that 
the wheels and eords connnuiiieatmg ils motion 
may be more plaiiil> seen. E is a bed, or fflimc- 
work, composed of two horizontal cheeks, framed 
together with supports, fly wheel, and treadles, 
exactly ns in the lathe, ami which will be nniler.stoiid 
without further description. F K urn two w'hcels, 
Axed to the respective sides of the l>ed, and in¬ 
tended to produce an alteration in the motion from 
vertical to horizontal, as is seen by the curd which 
posses over them from the fly wheel. At G G are 
rr|iresentcd another coid, which communicates 
motion from the one spindle to the other; one of 
the W'-heels over which it puvses is seen at II. I I 
shows the under part, where each w-hci-l, and 
whatever belongs to it, is lixed to the bed. In the 
centre, is seen the lower end of tlic spindle, and on 
each bide of this a hole, seen near the letters I. 
Into these are driven wedges which fasten the whole 
Urmly together—but so that each may be removed 
backwards and forwards on the bed when necessary, 
as it is by this means that the roquisilc conls arc 
Oghtuned. K shows a goniometer, or small ma- 
ohine, which may lie set at any required angle by 
means of the rack and screw behind it, in order 
that when the stone is held tightly against the Hat 
part it may be ground to any required angle. 

Fig. 2 rcprcfients one of tlie wheels in section. 

A is the wheel upon which the stone is to be ground, 

B the pulley over which the line G, (Pig. l,j passes. 


C a smuller pulley connected with the cord which 
pmisi's from the fly wliei’l. D the frame, or elbow, 
at the top, K the spindle, F the frame ut bottom 
which Axes down to the bed. (■ G the end section 
of the bed. 11 one of the wedges which fasten 
the whole together. 

It is evident that the above constructions can he 
easily adapted to a common lathe, by having under¬ 
neath the mandril two small wheels, wliu h answering 
the same ptirpo.se as the wheels F F, (Mg. 1,) will 
convey the motion to any thing wliirli may be fitted 
U)t to the bed of the lathe, and which will revoUu 
vertically. 

Tlie polisHinJf and grinding wheels are so fitted 
up as to be cajiahlc of being easily removed and 
substituted by others, hence the use of the screw 
and nut represented on the spindle in Fig. 2. 

Tlic wheels requisite are a very thin iron one for 
slitting—one of copper—one of zinc, or tin, (not 
iron tinned)—one of hard wood—and one or two 
covered with wash leather. Stones m.iy be cut in 
two, or bliced by a fine wire fixed in the frame of a 
vommon eittr, u.-ing diumonil dust fur diuiuunilsi, 
and trlpoli for other stones. 

Diamonds arc to be ground with diamond pow'- 
der, soaked with olive oil, upon a mill plate, or 
wheel, of very soft steel. 

Oriental rubii-s, sapphires, and topazes, are cut 
with diamond powder, soaked with olive oil, on u 
copper whi*el. The facets thus formed are after¬ 
wards polished on another copper wheel with 
tripoli, tempered with water. 

Emeralds, hyacinths. amelliy>.ts, garnets, agales, 
and other softer stones, arc slit with a wire, ground 
at a lead wheel with emery and water, and .are 
jmlished on a tin wheel with tiipoli and water, or 
still better, on a zinc wheel, with putty powder and 
w.-itor. 

The more tender stone.9, and even the pastes, 
and marbles, are ground on a mill wheel of liard 
wood with emery and water, and are poli.Oied with 
tripoli and water on another vrheel of hard wood. 

Metals of various kinds, glass, &c., may he 
easily polished by tbe same apparatus. 

MOUNTING AflCIlO.^COFlC OlklECTS IN 
ALCOHOL. 

Tiik method of mounting in alcohol or spirit of 
wine Is as follov^s. Take a slip of glass, and 
rover it on one side with a coat of painter’s white 
lead, leaving a s)>acR in the middle large enough 
to contain the object to be mounU’d ; when this 
co.it is dry, add another, and proceed thus until a 
sufficient thickness is obtained for the inclosure 
of the object to be n.ounted. The next thing is 
to procure a clear jiiece of mica, free from veins 
and flaws, and rather smaller than the slip of 
glass. Fill the cavity above referrcil' to with 
sjdrit of wine ; place, the object therein, and cover 
it with the plate of mica, which must he brought 
into close contact with tlie white lead, by gently 
pressing it with a smooth piece of wood from one 
extremity to the other, so as perfectly to expel the 
alr.bubhlcs. In a few days tlie white lead will 
have become hard, and if the mica lie sound, the 
inclosed specimen may be preserved for yearn. In 
plants it must be remembered that excepting their 
elementary tissues, much of their delicacy is des¬ 
troyed by this method of mounting, although in 
many cases it is still highly desirable. 
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ttE.MARKS ON GLACIERS. 

BY M. AGASSIZ. 

(Resumed from page 270, and concluded.) 

Ik rcgasd‘*to ejsternal form, a gl.icier usually presents 
a more or less convex surface, particularly at the 
lower extremity. This form results from the reflec¬ 
tion of the heat from tlie sides of Kie valley, which 
accelerates the melting of the icc at the edges of the 
glacier. M'hen the ground on which tl>c glacier 
moves, is hut little inclined and free from inequali¬ 
ties, the surface continues regular, and the mass is 
not divided. But if it has some obstacle to surmount 
in its progress, or if the ground present one of those 
sudden changes of level so frequent among the Alps, 
the m88.s splits transversely into irregular leaves, 
moving on their lower edge us round nn axis, and 
separated hy wide crevices, which close again when 
the ground becomes less steep, just as the waves of n 
torrent again hcconic »(lm after a full. A glacier, 
in fiu-t, is .t river of ice stereotyped, with its cas¬ 
cades, rapid.s, storms, and calms ; the superiicial 
mn'ta moving more quickly, nixl the lateral portioua 
heiiig influenced by the form of the hcif in which it 
moves. 

Tlu; destructive action of atmospheric agents on 
the niDiinlnin summits from which ghuucr» descend, 
and on the crests and declivities which border the 
Mtllcys in which they move, the fall of av:ilanohc.s, 
and the motion of the icc itself, are continually de¬ 
taching along the whole hn^in of the glacier, frag¬ 
ments of rock of every size, which roll into (he place 
mIiIcIi the glieier oeciij>ies, and ivst upon its snrfacf. 
'I'liese dchris, thus deposited on and carried along 
witli the glacier in its progress, give rise to several 
icmarkalde phenomena. 'I’hc largest of tlic>!c frag¬ 
ments, hy protecting the part of the icc. which they 
cover from thfi action of the sun's rays and from 
rain, and also from evaporation (which is often con- 
sidcriible, being occasioned by warm or dry winds), 
become, by the sinking of the rest of the Tjurfacc, 
gradnaliy insiiiatcd on the summit of a large pedes¬ 
tal or pillar of ice. Tliis support, suflering in its 
turn from the action of thqsame agents, soon gives 
way; the block rolls down, and forms another 
pyrmnUl at some distance. It is lhc»e that are 
called the /aides ties glaciers, of whicii fine examples 
are afforded by the glaciers of the Aar. If these 
fragments do not exceed an inch in di.uueter, a phe¬ 
nomenon of a different discriptiuu takes place. 
Absorbing the solar rays, hy their jirojierty as ojiaque 
bodies, more rapidly than the icc, llu-ir entire mass, 
(not the surface merely, as in large blocks) becomes 
raised In a high temperature. Instead, therefore, 
of jiroCecting tlic ice beneath them, they cause it to 
melt, and fiirm holes which often penetrate to a 
great deptli; they even pierce the glacier from one 
side to the other; for as long as a constant cause of 
heat remains at tlie upper orifice, the water which 
fills them is warmed above zero, then descends by 
virtue of its maximum of density to the inferior beds, 
where it continues to perforate the ice by slowly 
melting it. Vhen wc add to thcjie phenomena the 
small currents of water running in every direction, 
uniting into torrenL, and throwing iheniselves in 
cascades into the larger crevices which open or close 
by lurn.a, we shall be enabled to form an idea of the 
perpetual movement going forward at the suiface of 
a glacier. 

These blocks scattered over the glacier, thus move 
along with it, and at least reaching its edges, and 
being continually thrown off, they acoumulate and 


form masses of debris more or less considerable, 
which are named moraines among the Alps. These 
moraines ar? either lateral, disposed along the gla¬ 
cier parallel to its sides ; or iemiinul, bounding its 
lower extremity, ami usually descritiiiig a semicircle; 
or finally^, metliun, forming long tracks on the sur¬ 
face of the inferior of the glacier itself. Tliese latter 
are occasioned by a union of the two lattu al mo¬ 
raines of two glaciers descending two different 
gorges, and uriiling in the same valley. The two 
glaciers never beconrie Meiiilcd, as mi'ht be supposed) 
cacli prcfieives its own direction and rate of progress, 
the line of separuliun being tlie two lafeiid moraines, 
•which touch each other in such a ni.mner ns to form 
only one. However, when the progrtes of the I wo 
glaciers U very unequal, something like a division 
of the moiMinc takes place, and we theji see two 
or three parallel tiacks, as in the glacier of tlie 
Aar. 'I'hcse median moraines produce the phe¬ 
nomena of tu9les des glaciers on n large scale. 
Being placed ot first in the depression formed liy 
Ihe union of the two convex surfaces of the conti- 
gnouv glaciorx, and protecting the ii-c winch they 
cover from evaporafion, they arc soon elevated on 
a base of ice, u.sually in the shape of an a>s’s back, 
which, however, tlisappears where tiic inorninc 
spreads out towards its extremity. (Glacier of 
the Aar.) 

us now examine what is the action of tlie 
ice on the surface which it traverses. Here, also, 
wc find fiagiuents of rocks, whicli, by being 
pressed nnt? gmuml, as if between the stones of a 
mill, me coiiiminiitcd, or arrive, in the foim of 
rounded pebbles, at the loner pait, where they 
form the ba^* on which the evtirmitv of the 
glacier, and al-o the teiminal moiiiiiic itself, 
usually rest. WliUe moMiig along a rocky alter¬ 
able {-uiface, the ice, hy nuHlifymg it, produces 
various phenomena, tlie principle of which are 
the following: 

It levels it by the friction, and jioli-hcs it .some¬ 
times a.s pcrh-efly as coiihl he done by the maiblc- 
cnllcr, culling the fossil Imdies and concretioiia 
wliieh it meets in its progress, and exercising its 
action equally upon tlie bottom of the bed and its 
sides. 

It rounds otr all the angles and ineqiulities of 
the ground, giving them a mumniiliform appearance 
or truusfui miiig them into protubcauces w iib rounded 
surfaces. 

When the ground admits, it scoops out broad 
furrows, from an inch to a foot in liiameter, the 
length of which is to the direction of the movement 
of the icc, and of these the surface i.s equally, 
polished and the angles rubbed oif. Here, also, 
might iie mentioned spoon-shaped dejircssions, 
Veseinbiing the conimcneemeiit of a furrow which 
has not been continued, occasioned by certain 
movements of the ice, for which it is difficult to 
account. They might he called tlie cuts of a 
chisel in the flat surtaee of the rock. 

I'arlielcs of the hardest sand, which arc always 
found between the ice and the rock, such as small 
crystals of qviartz &r., produce the same effect an 
so many diamonds, by fonning Lines on those 
polished surfaces, whicli arc thus covered with a 
multitude of rccllinear strim ]>arallel to raeh 
other. Tlic.se striae have no depeiideiiee on the 
structure of the rock: they do not follow' its 
cleavage; they are seen to cut in two the crystals 
they traverse; they arc always in lines of great 
inclination, and follow the direction which iIm 
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fonn of the subjacent ground has given to the ice, 
whether in its regular progress or accidental devi¬ 
ations. TTicy cannot be attributed therefore, as 
has been done jjy Ueluc, to rapid currents of water, 
nor to muddy currents filled with fragments of 
rocks, as some other observers are inclined to 
believe. The of the Dent du Midi, wbirli 

pn'sented a line example of a current of this 
nature, Jins not left any trace of this kind in any 
piirt of ks course. 

Finally, we perceive, on surfaces which the ice 
has left, otlier furrows, not rectiliuear but undu¬ 
lated, often running into each other, and generally 
following the line of the greatest declivity. These 
are called Girrenfeldi>r in some parts of the Alps. 
These furrows are evidently owing to the erosion 
of waters circulating beneath the glace, and 
gradually scooping out a bed down the declivity. 
Other erosions ore likewise observed, exactly re- 
aembling those produced by a caschde in the place 
where it falls, aud which probably have no other 
origin. 

All these actions of the ice are somehat modi¬ 
fied by the nature of the rock on which they are 
exercised. Granite becomes rounded in large 
masses, and broad convex surfaces of a pretty 
uniform description. The mosses in limestone arc 
smaller, and acquire the most perfect polish. It 
alone presents beautiful surfaces, resembling those 
of a slab of marble from the hands of the work¬ 
man. Gneiss and the schists are more furrowed, 
although often in a direction transverse to their 
beds. 

MICROSCOPIC OBJECTS. 

Thk minute objects of creation are so numerous, 
and so varied, that it is extremely difficult to make 
a judicious arrangement of them, fully to answer 
the purpose of the microscopical inquirer, without 
appearing to descend to trivialities, 'fhe design of 
the present and fuvure jiapcrs is to offer a few prac¬ 
tical remarks upon each class of ohjccts as they 
suggest themselves to our notice, and with sucAi an 
arrangement as to be easily understood. We shall 
first treat on the microscopical illustrations offered 
in tile vegetable kingdom, they being mostly of 
o;tsy acquisition and not requiring any very power- 
ful instrument or very nice niani|mlation. 

PoUen is that fine dust which .separates itself 
from the stamens or thread-like liodics, which arc 
found next within the corolla or blossom of a flower. 
We are accustomed to see it as a yellow powder 
frequently, but it by no means always takes this 
color; various shades of orange, and through that to 
the bright browns are common, ami yet to see it of 
a complete brown or umber color is extremedy rare'. 
Shades of purple, blue, scarlet, atid flesh color arc 
frequent. In the garden tulip it is quite black, 
though this color of pollen is rare, and still more so 
white and green ; in truth we remember no plant in 
which either of these colors occurs—hut the shape 
and texture are more to the microscopUts* purpose. 
Pollen is mostly spherical, or oval, sometimes with 
a smooth, at others with a roughened or mniniilated 
surface, other shapes occur, and some of them ex¬ 
tremely carious ; in plants which arc by no means 
uncommon, thus the pollen of the St. John’s wort, 
and the spider-wort, is formed like a long spindle, 
that is like an oval drawn to a point at both ends, 
Fig. 2.) The pollen of the lily U of the same 
ape, but dott^ on its surface, and with a pro¬ 


jecting line from end to end. That of the common 
clover is tike an oblong shell; of the boiugc it is 
of the same shape, but with hriglit specks upon it; 
of the primrose and cowslip it is also olduiig, but 
without particular markings; that of Ihe violet 
resembling a brick ; of the comfrey plant like two 
globes united: of the jonquil kidney-shaped. 'Fhe 
pollen of the Sjionish broom is curiciusly belted; 
of the tuberose somewhat triangular, aud of the 
phlox still more decidedly so, and with a round ball 
upon each point. Such remarks as these might be 
multijilied almost without end. I'he following list 
contains many which are well worth examination, 
either from their shape, or the markings on tlieir 
Boifaces. 


Lopezia. 

Orchidcous Plants. 

Euphorbia. 

Sunflower. 

Acanthus. 

Convolvulus. 

Campanula. 

• 

e 

.2 

1 

Calls. 

(icrnnium. 

Pimpernel. 

Scarlet Sage. 

1 lullyouk. 

Thrift. 

liiirktpnr. 

Tulip. 

livclniis, Scarlet. 

Fox-glove. 

Mallow. 

Ai hntus. 

Malope triridb. 

Moth Mullein. 

Man el of IVrii. 

NetHc. 

Nettle. 

Poppy. 

Pink. 

Tuik’s-Cap Lily. 

Passion blower. 

JaMiiitic. 

Mignionette. 

Fiisehin. 

Cucumber. 

Pino 'free. 


The organi/alion visible in the pollen of different 
plants is varied, and much more cotnjilicated than 
we might at first suppose. The pollen, for exam¬ 
ple, of the pinus sylvestris, or fieotch fir; is divided 
into four cells of wliirli tbe two lateral ones pre¬ 
sent a yellow' packet at their extremities, wliile the 
anterior one is transparent, and the posterior one 
white 'and opaque. The grains of the grass tribe 
api>ear to have a central i*uckct of still smaller 
grain's, although they themselves are not more than 
the tvvo-tliousands five-Jiundredth part of an inch 
in diameter. The pollen of the field convolvulus 
appears to consist of six colls—of whieh three are 
ojpaque, and three transparent, looking, therefore, 
like a purtUcolotfd ball. 'I'he Iiyhiscus scriacus 
has its pollen grains rovereJ apparently with thick 
short hairs. The orgaiiinalloii of llic marvel of 
I’uru is like the cells of a honey-comb. 

lUspail in his** Orgmiic (’hemistry” asserts, that 
each grain of pollen is in its young state attached 
to the inner surface of the antlier by a line thread 
or gut, which botanists have taken for interlacing 
filaments disposed at raml'im; and alao that the 
point of union of these to tb« grains may be Ciisily 
discerned, forming as in ^wds a complete hiltini, 
or scar. He says, “ liy making a urain ol pollen 
revolve in tlic water of an oliject holder, it is easy 
to observe the liUum, ai it pasws before the eye, 
sometimes carrying witli it a fragment of lla* cel¬ 
lular texture; but to jirovc it more plainly, ft is 
necessary to place a grain of pollen in sulpbuni' 
acid, which dissolving the opaque substance ciin- 
tained in it, without attacking Its involucrum, allows 
the opening of the hilum to be distinctly seen." 

The organic structure of pollen requires rather a 
high power, and it must be mounted as a transparent 
object, or rather placed in water, alcohol, ether, or 
acid. Its shajie is beat scon by the light retlectid 
from the silver cup, or reflector usually attached to 
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mtcroscopea, and with a very moderate power. 
With the Stanhope lens it may be viewed with 
much advantage, it being only necessary to touch 
one end of the lens against the anthers of any 
flower whei} expanded, which will collect a snf- 
liciency of the tine dust. 

4 ^ 3 

C ® ^ 

9 9 10 11 \i tS ** 

The aboves figures illustrate sorrg! of the forms of 
farina, or pollen. 1, pollen of the sun-flower. 2, 
ditto of the St. John's wort. 3, ditto of the euphor- 
bia, or milkwort. 4, ditto of the tuberose. 5, ditto 
of the syeamorr tree. 6, ditto of the primrose. 7, 
ditto of the pink. 8, ditto of the canterbury l>ell. 
9, ditto of the violet. 10, ditto of thebnglosa. 11, 
ditto of the phlox. 12, ditto of many rpecics of thn 
orchis tribe. 13,dittoof the comfrey. II, dittoof 
the ruppia. 

BLOWINU UP OF THE ROYAL GEORGE. 

Thk mclaiieboly f.ite of this fine vessel, which sud¬ 
denly went down with all on board, at Portsmouth, 
June the 2Hili, 17H2, by which calimiity Admiral 
Keinpenfclt, with 900 persons wore lost, has been 
thrust upon the pitiiHc attention, for some months 
by the succcs^^^l attempts of Col. Pasley to 
I piiio\e the remains of the hulk from its situation, 
uhere it mucli impedes the .xafe navigation of ves- 
bi'ls into tile harbour of I'ortsmouth, .is well as 
those which sail along the roast. The mclhod of 
accomplishing this is blowing the vessel to pieces. 
I'lie material employed is gunpowder, and the agent 
to inflame it galvanism—an agent which liao been 
found invariably successful, infinitely mure so than 
the conveyance of the common electrical shock, 
which was snggcsieil and somewhat put to trial by 
Al r. Harris some years since. 

^\'e have been led to this subject now because 
nltliough all the daily prints and weekly magazines 
have echoed each otiicr in what ht^ been done, yet 
the method of it has hitherto been left unexplained. 
The firing of gunpowder by common electricity wo 
explained in fs'u. 19, page 148; and it was tliere 
seen that tlie fluid acted indepetulciit of any 
assistant agent, which occasioned the ignition of 
the powder ; in galvanism, anolhcr principle is .icted 
upon. It being known that a galvanic shock, (that 
is, a stream of the fluid) when made to p:ts.<i tlirongli 
a fine platjna wire, raises the temperature of the 
wire, BO that it hecouics of a white heat, and 
Buflicient to infiamc gunpowder—which it does so 
eflVctually, that when the opparatus is in good 
order, no possible dLsappuintment in this part of 
the experiment can arise. The galvanic battery 
is contained in a boat, moored about .'iOO feet distant 
from the perpendicular of the hulk. Two ropes, 
(which are made as follows,) |)roa;e(is from the boat 
to the cylinder of powder. A copper wire is care¬ 
fully covered with cotton, this is coated well with 
caoutchouc, or Indian rubber, which therefore 
forma a tube around it. capable of preventing the 
contact of the water and the wire, that thus the 
ahock may be in no degree diminished. To keep 
these prepared wires from breaking by tension nr 


casual injury each is inclosed in the centre of 
three ropes, which are bound tightly together 
throughout their whole length by rope yam being 
twisted round them, and during the process of 
IwiBling, 8cc., tar is liberally used, yvhich they of 
course soak up until saturated. The cylinder con¬ 
taining the explosive material is a strong tin or 
iron case, capable of holding from 20 to 1200 lbs. 
of powder—of resisting every external pressure, 
and yet not bo strong as to diminish, except in a 
very small degree, the force of the explosion, and 
almve all things water-tight. 'I'his is the larger 
cylinder, to which u smaller cylinder containing 
only a pound or two of powder is affixed. It is 
into tliia latter vessel that the wires from the battery 
are conveyed. The manner of their attichmeot to 
the platina wire is seen in the following cut, where 
P and N represent the two poles of the battery, 
and A the wire which connects them. The outer 
frame is suppose^ to be a section of the small 
cylinder above mentioned, and in which the powder 
surrounds the wire, and is also connected by an- 
interrupted coinmunicaltOQ with the larger quantity 
in the other vessel. 



The cylinders being prc]>ared are carefully lowered 
to the bottom of (he sea, and by the assistance of 
the divers, attached to a convenient part of the 
hulk. 1‘he instant the two poles of the battery in 
the boat above are placed in contact with each 
other, the shock pa.sses, and the explosion ensues. 
By these unerriug means in a short time the an¬ 
chorage off Spjthead will be cleared from the gmit 
impediment which has existed there so long, and 
which there was no inerins of removal until the 
science of galvanism lent its powerful and certain 
aid. 

The progress that has already been made, and 
also fi cursory remark or two will he seen in an 
extract from a letter inserted in T/ie Tiuieii a few 
days hack by Col. Parley, and which is attached. 
In addition to which it may he remnrketl, that the 
total quantity of jiovvder consumed iia.s been 12,940 
lbs., and that the articles recovered have more than 
paid all ex|>eascs attendiog the operaliuus. 



The above cut shows another arrai:g< ment of 
the wires, which is found more convenient in ninny 
circuinstaoccs, particularly in the blasting < f recks, 
it is also exactly the same apparatus winch is used 
when iiiflamiiig a bladder of hydrogen g«'4 by % 
common electrical shock, the fine wire at the 
bottom being only removed. A reprcscuts a round 
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plug of bakeil wood, or better than this, ivory 
whiuh in galvanic blunting is driven tightly in the 
rock, a boic la'iiig previously bored and filled with 
gunpowder. T and N are the two requisite wires 
pas.<ing Ihropgh the wood and connected with tin 
hoc jilaliua wire at the lower end. C represents ? 
groove necessary to tie the bladder of gas to the 
plug when used for the electrical purpose mentionee’ 
above, hut not necessary when used for the othe 
})urpusc. 

Ea'trartfrom Colonel Pasley's Letter. 

“ We have recovered 12 guns, h gun carriages, 100 
beams and riders, or large fragments of them, exclu¬ 
sive of other liiiilieni, planks, and copper, be.sides 
the cookiifg plnee and boilers complete—ihc stem 
and great part of the bows on each side of it—the 
two capstans—part of the mum-mast—and all that 
remained of the fore-mast. 

“ The divers informed me, soop after wc commen¬ 
ced our operations in August hist, that on going 
down to the bottom outside of the wreck, on a calm 
day, when the sun shitivs, they can just distinguish 
the oulliue of it as a dark mass, hut nothing more. 

“ No part of the Royal George ever rose to the 
suif.ice after our explosions, except some, large 
fiagmcuts of the main-mnst, which were immedi¬ 
ately recovered liy the boats on duly, and carried 
into the dock-yard, and no barnacles were found 
on any part of the wreck, to which a mimhcr of 
oysters, and actineff, or sea ancinonics, uidy, had 
attatdied tliciusehes in great abundance.”— Times. 
Nov. 19. 

PURPLE OF CAS.SIUS. 

PuRi’T.B of Cassius, (Gold purple,) is a vitrifiabic 
pigment, which stains glass and |>orce1ain of a 
beautiful red or purple hue. its preparation has 
been deemed a process of such nicety, as to be liable 
to fail in the most experienced hands. 'J'he follow¬ 
ing observations will, 1 hope, place the subject upon 
a surer footing. 

Tlie jiroper pigment can be obtained onl^ by 
adding to a neutial muriate of gold a mixture of 
the prntochloritle and ixTchlorule of tin. Every 
thing depends upon this intermediate state of the 
tin ; for the protochloridc does not afford, even witli 
a concentrated solution of gold, either a cliesnut- 
browii, a blue, a green, a inctnllic precipitate, or 
one of a purple tone ; the perehloride occasions no 
precipitate whatever, whether the solution of gold 
be strong or dilute : but properly a neutral mixture 
of 1 part of crystallwed protochloride of tin, with 
•2 parts of crystallised perehloride, produces, with 1 
part of crystallized chloride of gold (all being in 
solution), a beautiful purple-colored precipitate. Azp 
excess of the protosalt of tin gives a yellow, blue, or 
green cast; an ex(;ess of the persalt gives a red and 
violet cast; an excess in the gold s.ilt occasions, with 
heut (but not ntheiwise). a change from the violet 
and rhesnut.hrown precipitate into red. Aco.ording 
to Fuchs, a holutioii of the scstpiioxide of tin in mu¬ 
riatic ai id, or of the scsijuichloridc in water, serves 
the same purpose, when dropped into a very dilute 
solution i>f gold. 

Buiason ]u-eparfs gold-purple in the following 
way. He dissolves, first, 1 gramme of the best tin 
in a sufficient quantity of muriatic acid, taking care 
that the solution is neutral ■, next, 2 grammes of tin 
in aqua regia, composed of It pars of nitric acid, 
and 1 jiart of muriatic, so lliut the solution can 


contain no protoxide; lastly, 7 grammes of fine 
gold in a mixture of 1 jiart of nitric ocid, and C of 
muriatic, observing to make the solution neutral. 
This solution of gold being diluted with 3$ litres of 
water (about 3 quarts), the solution of tlie jier- 
chloride of tin is to be added at once, and afterwards 
that of the protochloride, drop by drop, till the 
precipitate thereby formed acquires the wished-for 
tone; after which it should be edulcorated by 
washing, as quickly as possible. 

Frick gives the following prescription I^et tin 
be set to dissolve in very dilute aqu i regia without 
heat, till the fluid becomes faintly opalescent, when 
the metal must be taken out, and weighed. The 
liquor is to be diluted largely with wafer, and a de¬ 
finite weight of a dilute solution of gold, and dilute 
siilpburic acid, is to he siiniillaneou.'-ly stirred into 
the nitro-muriate of tin. The quantity of solution 
of gold to be poured into the tin Ihpior must be 
such, that the gold in the one is to tlie tin in the 
other in tlie ratio of 3G to 10. 

Gold-purple becomes brigliter when it is dry, but 
appears still ns a dirty-brown powder. Muriatic 
acid taka; the tin out of the frcsh-inade precipitate, 
and leaves the gold either in the stale of metal or 
of a blue powder. At a temperature bclween 212'’ 
and 31)0" Fahr., Vvereury ilissnlves out all the gold 
from the ordinary purple of Cussins. 

Relative to the conslitntion of gold-piirplc, two 
views are entertained: according to the first, the 
gold is associated in the metallic st.itc along with 
the u.\ide of tin * according to the secuiid, the gold 
exists a.s n purple oxide along with the sc.-t^uiovide 
01 peroxide of tin. Its composition is diircrcntij 


reported by difl'erent clieiiiists. 

Tlu* coii''liluents, 

aceorduig to — 


Gold. 

Tin oxide. 

Olicrkampf, in the purjile 

pre- 



ci])itate, are - ' - 

- 

39-H2 

60-18 

violet 

ditto 

20 -rid 

7 )‘42 

Berzelius - - - 

• 

30-725 

69-275 

Bui’•^un . . . 


3(1-19 

09-81 

Guy Lus.sac 


30-K9 

09-11 

Fuelu - - - , - 

- 

17-87 

82-13 


If to a mixture of protochloridc of tin, and per- 
ehloridc of iron, a properly diluted solution of gold 
be added, a very beautiful purjilc precipitate of 
Cassius will immediately fall, while the iron will be 
ft in the liquid in the state of a protochloride. 
The purple tlius prepared keeps in the air for a long 
.iine without alteration. Mercury does not preeipi- 
ate from it the sraallusl trace of gold. 

YEAST. 

, KAST is the barm or froth which rises in beer, 
and other malt liquors, during a state of fermen¬ 
tation. When thrown up by one quantity of malt 
or vinous liquid, it may be preserved to be put 
into another, at a future period ; on which it will 
exert a similar fermentative action. Yeast is like¬ 
wise used in the making of bread, which without 
such an addition would he heavy and unwholesome. 

It bos » vinous, sour odour; a bitter taste, arising 
from the hops in the malt liquor; and it reddens 
the vegetable blues. When it is filtered, a matter 
lemains which possesses properties similar to vege¬ 
table gluten, by this separation the yeast loses the 
property of exciting fermentation, but recovers it 
agaiu when the gluten is added. The addition of 
yeast to any, vegetable substance, containing sac- 
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oharim* mcttfT, pxritrs f('rmoi\fation by generatini? 
a of oarboiui: ariil gus. 'I'iiis very useful 

substnnee cannot In* always piocnrcd conveniently 
from malt Utjuors for baking and brewing; the 
following methods will be found useful for its 
extemporaneous preparation. 

First Mothml.—'<\\x two quarts of soft water 
with wheat iloiir, to the consistcnco of thick gruel, 
boil it gently for half an hour, and when almost 
cold, stir into it half a pound of sugar and four 
spoonsfull of good yeast. Put the whole into a 
large jug, or earthen vessel, with a narrow lop, and 
place it before the fire, so that it may, by a mode¬ 
rate heat, ferment. The fermentation will throw up 
a thin liquor, which pour off and throw away; 
keep the remainder for use. (in a dUoI place,) in a 
hottle, or jug tied over, 'i'he same quantity of this, 
as of common yeast, will suffice to hake or brew 
with. Four spoonsfull of this yeust will make a 
fresh quantity as before, and the stock may be 
always kept up, by fermenting the ucw with tlie 
reuiaiiidcr of the former (puntity. 

Annlhpr AfeMo/f.—-Take six quarts of soft water 
and two liandsfull of wheaten meal or bancy; stir 
the latter in the water before the mixture is placed 
over the fire, where it must boil till two-thirds are 
evapor.iled. When Ibis decoction become* cool, 
incorporate with it, by inc.ins of a wldsk, two drams 
of salt of Inrlar, and one dram of cream of tartar, 
previously mixed. 'I'he whole shnnid now be kejit 
iu a warm place. Thus, a very strong yeast fi>r 
brewing, distilling, and baking, may be obtained. 
For the ’ast-ntcntioiic<l purpose, however, it ought 
to be diluted with pure water, anil p.issrd tbrongli a 
sieve, before it i*: kneaded with tlic dough, iu order 
to deprive it of its alkaline tiste. 

In cmmtries wliern yeast is sc.irec, it i-s a common 
practice to twist hazcl-twigj so .la to be fuP of 
' chinks, and then to stoop them in ale-yeast during 
fermentation. Thu twigs are then hung up to dry, 
and at the next brewing they arc put into tbe.*wort 
instead of yeast. In Italy the chips are frequently 
jmt into turbid wine, for the purpose of clearing it: 
this is etl'eeted in about tweii^-foiir hours. 

Ymst Cnkes .—In Long Island, America, they 
are in the habit of making yeast cakes oix'.c a year. 
These arc dissolved and mixed with the dough, 
which it raises in such a manner us to funn it into 
most excellent bread. The following is the method 
in which these cakes are made:—rub throe ounces 
of hops so os to separate them, and tlicn put them 
info a gallon of boiling water, where they are to 
boil for half an hour. Now strain the liquor through 
a fine sieve into an earthen vessel, and while it is 
hot put in three pounds and a h.df of rye flour; 
stirring the lh[uor well and quickly ns the flour is 
put iu. When it becomes as cool as wort for 
brewing, add half a pint of good yeast. On the 
following day, whilst the mixture Ls fermenting or 
working, stir well into it seven pounds of Indian 
corn meal, this will render the whole mass stiff like 
dough ; this dough is to be w'ell kneaded and rolled 
out into cakes about a third of an inch in tbickness. 
These cakes are to be cut out into large discs or 
lozenges, or any other shape, by an inverted tumbler 
or other instrument, and being placed on a sheet 
of tinned iron, or on a piece of board, arc to be 
dried by the heat of the sun. If care be t-ikeu that 
they are frequently turned, and that they receive no 
Wet Or moisture, they will become os hard as ship- 
biscuit, and may be kept in a bag or box, which is 
^ be hung un. or kept in an airy and perfectly dry 


situation. MHien bread is to be made, two cakes 
of the above mentioned tbickness, and about tliree 
inches in diameter, arc to he broken and put into 
hoi water, where they are to remain all night, tho 
vessel standing near tlie tire. In the’ morning they 
will be entirely dissolved, and then the mixture is 
to be employed in setting the sponge iu the same 
way that beer yeast is xised. 

In making a further supply for the next year, 
beer or ale yeast may be used as before; but this is 
not necessary where a cake of the old stock remains, 
this acting on the new mixture in precisely the 
same way. If the dry cake.s were reduced to pow- 
deV in a mortar the same results would take place 
with perhaps more convenience and Iws loss of 
time. Regarding the employment of Indian meal, 
it is used because it is of a le.ss adhesive nature than 
wheaten flour, hut where Indian meal cannot easily 
be procured, white pea meal, or even barley meal, 
will answer the pufposc equally well. The prinei- 
pal art, or requisite, in making yeast cakes, consisls 
in drying them quickly ami well, and in pcrveiitiiig 
them from coming in contact with tlio least particle 
of moisture until they ore used. 


FORMATION OF PEARLS. 

» 

Prarls are found in a shell fish of the oyster 
Liml, but the formation of them has piilzzcd both 
ancient and modern natar.vlists, and has given 
vision to several hypothesc.s. Pliny, Soliniis, 
and ollivrs of the ancients, su]>]>ose them formed 
of tile dew which (they say) the fi.«Ii rises every 
niomiiig to the siirlhce of the wafer, and opens 
its shell to imbibe; but this is ninnifestly fiilse, 
the pearl oysters growing fast to the rocks, and 
noer rising to the surface. Cithers will have 
pearl to be the eggs of the fislu’s (hat produce 
them, but this does nol consist with the phenonienu, 
for they arc found through the whole substance 
of tlie oyster : in the heail, the coat that covers 
it. the stomach, and iu general in all tlic fleshy and 
rnusculous parts, so th.it there is no reason to think 
tliat the pearls slionlil lie in oysters what eggs 
and sp.awn are iu fuuU and fishes. This indeed 
may be said, that there is a multitude of little eggs 
in form of seed, some whereof grow JUid ripen, 
whilst the re.st emifinuc nearly in the same state, 
so in each oyster one pearl is usually fouud larger 
th.ui the rest, and which ri;en.*i f.i.sli’r tlian the 
others; and sometimes fliia gnni.s so large as to 
hinder the oyster from slmtliiig, in which case tlic 
fish rots and dies. 

In the memoirs of the French Academy, M. Reau- % 
.nor as a very curious paper on the formation 
bbth of shells and pearls; where he observes, 
Lhat pearls are formed like stones in other ani- 
iwls, as those of the bladder, kidneys. See., and 
-hat they arc apparently tlie elferts of a disease 
n the fish, deriving their origin from juices ex- 
.raviis.atcdoutof some broken vessels, and detained 
md fixed among the membranes. To evince the 
rossibility of (his, he shows that the shells of sea 
ishes as well as those of snails, See., arc wholly 
.'ormed of a glutinous strong matter oozing out of 
the body of the animal; and therefore it is no 
wonder tliat such animals as have vessels con* 
loining a sufficient quantity of strong matter to 
build and extend the shell, should have enough to 
form stones in case the juice destined for (he 
growth of the shell should happen to overflow. 
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and burst forth on any cavity of the body, or 
among the membranes. To confirm this system, 
be observes that the inner surface of the common 
pearl mnscle .is of a mother.of«pearl color in one 
^rt, and reddish in another; and the pearls 
found in this are likewise of two colors, eiaetly 
corresponding with those of the shell, which 
shows that in the same place wherein the trans¬ 
piration of a certain jnice had formed a coat or 
layer of shell of a certain Color, the vessels which 
conveyed that juice being broke, a little mass or 
collection of it is formed, and, hardening, becomes 
a pearl of the same color with that of the shell to 
which it corresponds. Pearls have this advanta^ 
over preoioos stones dug out of rocks, that the 
latter owe their lustre to the industry of men, but 
the former are bom with that b^utiful water 
which gives them their value. They are found 
perfectly polished in the abyss of the sea, and 
nature haa put the last hand to*them ere they are 
separated from their mother. 

There is a curious method of making counter¬ 
feit pearls, which was discovered by the Sieur 
Janin, and seems worthy to be described. This 
artist having observed that the scales of the little 
fish called the bleak, bad not only all the lustre of 
the real pearl, but that after beating them to pow¬ 
der in water, they returned to their formev bril¬ 
liancy upon drying, he bethought of setting a 
little mass thereof in the cavity of a bead, mode 
of a kind of opal, or glass, which bad likewise a 
pearly color. For this purpose he made use of a 
glass tube about six inches long, sharp at one end, 
and somewhat ctooked, through which he blowed 
a drop of the matter into the bead, and to spread 
it equally throughout the inner circumference, 
shook it gently a long time in a basket lined with 
paper. The pulverized scales fastened by this 
motion to the inside of the bead, resume their 
lustre as they dry, and nothing remains but to 
stop up the aperture, which ia done by melted 
wax conveyed into it with a tube like that used iu 
introducing the diuoived scales. The superfluous 
wax being cleared away, the beads were perforated 
and strung, and then formed into necklaces. 


To the Editor. 

Sir. —I send you an account of a scorpion, found 
alive by some workmen when unloading some 
timber (logwood) from Cuba, at Howley Quay, 
near this town, in August last; as soon as disco¬ 
vered it was sent to a persoo from whom 1 had Uie 
following. J. O. B. RTtXNDS, 

Jf'arrington. 

When 1 received the scorpion I mentioned to 
you it appeared much exhausted; thinking it 
chilled, 1 took it into the green-house, where it was 
exposed to the full glare of the sun, at about eleven, 
A.M. this had little effect on it; I then thought it 
might want food, and laming a hive-bee, dropped it 
upon the scorpion'a back, upon which, by the ap¬ 
plication of the spur at the extremity of its tail, it 
threw the^ bee to the distance of eight inches or a 
flmt, making great exertions to escape, it elso exhi¬ 
bited great f»r whenever the bee was put near it. 

** After this it appeared totally exhausted, and 
thinking again that it was cold, I put it into a 
•beet of writing paper, and covering it with a bell 
(lass, again exposed it to the aun, itrenuined tome 
tinm without moving; on patting a large house fly 


near it, however, without the lea^^ symptom of fear, 
the acorpion pressed it tj its mouth, but did not 
afterwards move; in about a quarter of an hour it 
was again looked at, and was found quite dead.”* 

* Thii and the former expoaure, no doubt,, hastened its 
death. The habUs of the scorinon are, in a great tneaaurr, 
nocturnal, and when Udnes come out in the day time it keeps 
in (be deepest shade. A damp, warm, and shady position 
would, Uwrefore, bare been the most proper one lo which to 
have placed it. 


MISCELLANIES. 

Liguid Leather.~^k Dr. Bernland, of Larria, in 
Germany, ia said to have discovered a method of 
making leather out of certain refuse and waste 
animal subatances. A manufactory of this nature 
has been established near Vienna. No part of the 
process is explained, only it ia said that the aub- 
stance is at one time in a complete state of fluidity, 
and may then be cast into shoes, boots, &c. 

To nuike Black Chalk or charcoal, is 

first to be sawed in 3-incb lengths, free from knots; 
then saw them longitudinally in narrow strips. 
Procure .a tin trough, about 4 inches by 3, and 
partly All it with white wax; and, after properly 
melt^. the pieces of charcoal are to be saturated 
for 48 hours, and, after draining, they are fit for use. 

New Minim Measure .—At a late meeting of the 
Medico-Botauical Society, a new minim measure 
was exhibited, the invention of a gentleman of the 
name of Alaop, residing in Sloaue Square, Chelsea, 
It consists of a graduated glass tube, with a large 
opening at the upper end, and a smaller or capilla^ 
one at its lower extremity. It is worked by a piston, 
which fits closely to the sides of the tube, but does 
not come down close to the lower orifice, there be¬ 
ing, therefore, a column of air between it and the 
opening. Iu order to use it, the lower* end is im¬ 
mersed in the fluid of which some minims are re¬ 
quired, and the piston pulled up; the column of * 
air rises also, and, a vacuum being thus caused, the 
fluid‘enters. It is now to be examined, and if too 
much fluid haa entered, depressing the piston gently 
will enable the operator to expel a few drops, until 
he has obtained the required quantity. If there be 
too little, he must, of course, re-immerac it, and re¬ 
peat the proceeding just described. The advantage 
of the piston not reaching to the lower orifice ia, 
that a column oCair is left between it and the open¬ 
ing, which rises when the instrument is used, in¬ 
tervening between the fluid and the lower end of the 
piston, and thus prevents any of the medicine ad¬ 
hering to it, which, in some cases, as where hydro¬ 
cyanic acid, &c. are employed, might be injurious. 
The instrument is cleaned in the same way that 
fluids are measured, by drawing up a quantity of 
water into H.'^Atkeneeum. 


QUERIES. 

t4l~How Is brau bronzed, and also cleaned fur lacquer¬ 
ing ? Antwendonpage 39a 

14S~If a plummet be luipended over the aide of a moun- 
tain would it be attracted out of lit peipendlralarity ? .dfi- 
fioered on Mge 418. 

I4S—WDatu the easiest coutmetion of an eleclilca] bolU* 
which may be charged by an excited ribbon ? 

144— How are glaaeei put la the rime of spectadee f tn (ha 
same way as watch glasaea are put into their rima. 

145— How an the Protean pictures, which /epreMnt one 
view by day, and another by night, painted and managed f 
Annoertd on page tar. 

146— What la the method of making the Chinese artlflcial 
Are-works i Annoered on page a»7. 

147— How la lacquar for hrass and tin-ware made f -dn- 
tweredonpage 3U* 

























MAGAZINE OF SCIENCE. 


•-N2 


MOVEABLE MAGIC LANTHORN 
SLIDERS. 

Thi sliders usually employed for the ma^^ic lanthom 
are formed of an ordinary piece of glass, sur¬ 
rounded by a slight frame, altogether being at 1h> 
largest 1 inches wide by 12 or 14 long, and varying 
from this size to any smaller dimensions, according 
as the lunthorn may require: for moveable sliders 
tlie size should vary according to circumstances 
which will readily suggest themselves to those who 
would make them for their own use. 

'I'he subjects, it need uot be said, are extremely 
Tarious—views, grotesques, processions, and alle-' 
gorical Kubjtcts are but among the number, and 
these with numerous others may be represented 
with effect without implying any peculiar contri¬ 
vance or construction of the apparatus, hut that is 
not the case with others objects may be made to 
appearand disappear, to increasevor diminish, to 
move and alter their position, and to represent the 
same object under various circumstances; these 
various improveraenu ure occasioned by wbut arc 
railed moveable elidera, and to explain the metliod 
of arranging some of them is our present object; 
before entering into which, however, it muy be nse- 
fiil to observe, that those glasses which are black¬ 
ened all over, except where tl»e objects are to be 
seen, are called phantasmagoreal glasses, and those 
•>f which the glass is leA translucent, are called 
magic lanthom glasses. 

Landaeape G^aaa. —This properly is not a move- 
able slider, but one on which several views are 
painted, in such a manner that the one is very 
readily substituted for the other, without changing 
the glass, but merely pushing it forwards a certain 
space ; glasses of this kind are used by Mr. Cbilde. 
rig. 1, represents a glass of tliia description, in 
which are seen four distinct views, separated from 
each otiicr by a lighthouse, tree, and ruin. 

Storm Glaaa. —The various gradations of light, 
as from night till mid-day, and also from ciUmnvss 
to storm is easily imitated; ns follows, suppose 
Fig. 2 to be a common slider, painted to repn-went 
at one end, both of sky and sea; a little 
further along it both should appear a little ruffled; 
still further on more so, and near the other end 
stormy and tempestuous; this being drawn through 
the nozzle of the lanthom would of course represent 
a gradation of weather, from one extreme state to 
that of the other; if now a piece of glass be taken, 
upon which ships are drawn, as in the other glass 
represented, and this made to slide at the baiik of 
. the former, it would of course represent those vessels 
in quiet at one time, and in danger another; so 
also, suppose the vessel to remain at rest, and the 
weather glass to be put in motion, a variety of the" 
effect will ensue. 

Upon the same principle one glass may represent 
a landscape, and a second, all the gradations of 
light, from Oie brightest day-light to the densest 
gloom, or the quiet of a moonlight view; a hue 
effect may be pi^uced by the aid of ^ third glass 
representing moving figures, such as countrymen 
going home, banditti, gipsies, &c., who may by a 
very little contrivance have their Are and camp ket¬ 
tle. The way in which a second glass is fixed, and 
made to work easily, is lliis : let the view. Fig. 3, 
be the glass in a frarne, cut awaythefrumeat each 
end, so that it shall be even with the glsiss, except ! 
die thickness of a card, and fublcn aluiig the glass 
from end to end two narrow strips of card, one at * 


the top, the other at the bottom. Tlie glass which 
is to move is to be cut of such a size as exactly to 
run between the upper and under frame, and upon 
the strips of card; tlicy may be prevented falling 
out by a fine pin or two driven close to their outer 
surface into the frame. 

Sliders in tohich the Eyes, Sfc. morr.—Fig. 4 
will explain this readily: upon one glass me seen 
two animals’ heads, one to move its eyes, the other 
its mouth; the way in which the motions are 
caused is easily managed,—at A is seen a white 
space upon which is painted a lower jaw, this is a 
bit of talc, and must in reality be painted blach, 
except where the jaw, comes, and a hole corres¬ 
ponding to it left white in the perfect slider; the 
talc bearing the lu^er jaw is capable of moving up 
and down, by means of the slight lever fastened 
from it to the frame, and projecting from it a short 
distance beyond; os this projection is moved up and 
down, so will the jaw in still greater proportion. 
Tlie motion of tlie eyes is seen in B, where the 
])icce of talc is left white, the eyes painted black, 
and drawn baukwardii and forwardu by tlio sido 
lever; to prevent them moving too far either one 
way or the other, a stud must be put on each side 
of the tnic or of the lever; tins may be a drop of 
wax upon the gl.-iss itself, or aiiyMiiiig else whi(*h, 
under particular circumstances, may be more con¬ 
venient, 

Double Sliders .—These are made by two ]ui‘ces 
of glass put behind a fixed slider in n frame, so that 
they shall meet in the centre. One of the most 
common applications is where a bust of some noted 
character is seen first without extraneous ornament, 
and afterwards with a wreath of laurel around it. 
Upon the fixed glass. Fig. b, is painted a bust with 
a wreath around it as represented; the two )>>eces 
of gloss placed behind it have black patches painted 
oil them, so that when pushed chiae together the 
jiatches cover over the wreath, andj of course, 
.*ouceal it from view; when these are separated, by 
drawing each outwards towards the end, the wr^th 
is exposed. Glasses with single sliders of this 
descri])tion are easily made—for example, a man 
with a lathered chin may be represented, and a 
barber standing over him, his hand and razor may 
thus be easily and effectually made to display the 
reejuisite motion. 

Change of attitude is thus to be managed, see 
Fig. C ; paint upon a common slider in a frame a 
‘uan with four arms and four legs, furnish it with 
wo sliders at back, as in the lost experiment, and 
naint upon these eight black patches, (four only are 
•eon in our view ); when the sliders are in one 
losition these patches cover over two of the legs 
tnd two of the arms, when they are altered in 
lusition they cover over the other legs and arms, 

>ul at the same time display the former. Many 
'ery laughable sliders are made upon this principle, 

IS a man dancing on a tight rope, a clown in various 
antics, a man thrown over bis horse'a head, and 
lumerous others. 

A Ship Sailing, on Fire, and a Hulk, is easily 
managed, but upon a still different principle. See 
'^ig. 7. First, suppose on the fixed slider you paint 
hulk, with white around it, and at the back of it 
lace a long single slider, punted black except the 
ower part, even with the top of the hulk, which is 
0 be white all along, and also at two places of the 
ipper port, so painted as at one to represent the 
-igging and sails of a shi]> on a blac^k ground, and at 
the other plapo the same space: but painted with the 
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masts, sails, burning, &e., also on a black ground; 
the space beneath may be tinged with red, to throw 
a reflection on the hulk and water. Put the slider 
so (hat the first shall appear over the hulk, and the 
ship will be seen in full glory, and perfi’ct; suddenly 
change td the next and the ship will seem on fire; 
agmn change the view, and put a black part of the 
slider over the ship and she will seem but a wreck, 
dismasted and sinking. 

The Expanding Rose, see Fig. 8.—This is a very 
effective design. Paint on a fixed slider a rose, 
fully expanded, with, if, you please, leaves, stem, 
&c., and place behind it two sliders made of talc, or 
thin brass, or tin, so that they will open in the seg- 
ment of a circle, open these by two levers, as seen 
in the second part of our figure, j)UBhing each lever 
forwards, which, as they are supported in the middle 
by pivots, will expand the upper part of them, in 
the same degree as the lower part is closed, then the 
rose, which at first was so shut up b) the sliders as 
to appear but a bud, will seem to expand gradually. 
This effect m.ay be obtained by simple double sliders, 
08 in the head with the wreath, but it is infinitely 
lens natural than the above. In one df the views 
of Mr. Childe, a Cupid appears to issue from the 
rose, but tliis is occasioned by the assistance of a 
second magic lanthorn; such also is the case with 
the figure of Fame dropping a wreath, 5cc. 

We could have wished to have extended these 
remarks to other objects and cases, particularly to 
Mr. Childe’s exhibition, but cannot do so because 
we forget the various changes which he exhibits. 

have, however, some remarks to make at a 
future time on astronomical sliders, and arfijicial 
fre-ioorks and also on the general management of 
the magic lanthorn. 


GLASS-BLOWING 

• 

(JUiumnl from page 270, and ronriudrdj 

Iiending.-~^1{ the tube is narrow, and the sides arc 
pretty thick, this operation presents no difliculty. 
You heat the tube, but not too much, lost it become 
deformed; a reddish Aroirn beat is sutficient, for 
at that temperature it gives way to the slightest 
etlurt you make to bend it. You should, as much 
os possible, avoid making the bend too abrupt. For 
this purpose, you heat a xone of one or two inches 
in extent at once, by moving tube backwards 
and forwards in the flume, and you take care to bend 
it very gradually. 

But if the tube is large, or its sides are thin, and 
you bend it without proper precautions, the force 
you employ entirely destroys its cylindrical form, 
and the bent part exhibits nothing but a double llat- 
tening—a canal, more or less compressed. 

To avoid this deformity it is necessary, first, to seal 
the tube at one extremity, and then, while giving it 
a certain curvature, to blow canHuusly by the other 
extremity, which, for convenience sake, should pre. 
viously be drawn out. When tubes have been de¬ 
formed by bad bending, as above described, you may, 
by following this method, correct the fault; that is 
to say, upon scaling one cxtrcinitily of the deformed 
tube, heating the flattened part, and blowing into 
the other extremity, you can, with care, reproduce 
the round form. 

In general, that a curvature may be well-made, 
it is necessary that the side of the lithe which is to 
form the concave part he sutficiently aoftein-d by 
heat to sink of itself equally in every patt during 
the ojieratiun. while the other side be ^nly softened 


to such a degree as to enable it to give way under 
the force applied to bend it. On this account, 
after having softened in a cherry red heat one side 
of the tube, you should turn the other side, which 
is to form the exterior, of the curvature, towards 
you, and then, exposing it to the point of the jet, 
you should bend the tube immediately upon its 
banning to sink under the heat. 

Soldering .—If the tubes which you propose to 
solder are of a small diameter, pretty equal in size, 
and have thick sides, it is sufficient, before joining 
them together, to widen them equally at their 
extremities, by agitating a metallic rod within 
Aem. 

But if they have thin sides, or aip of a large 
diameter, the bringing of their sides, into juxta¬ 
position is very difficult, and the method of solder¬ 
ing just indicated becomes insufficient. In this 


very much facilitates the soldering. 

Finally, when the lubes are of a very different 
diameter, you must draw out the extremity of the 
larger and cut it where the part drawn out cor¬ 
responds in diameter to the tube which it ia to b* 
joined to. 

When the holes are well prepared, you heat at 
the same time the two parts that arc soldered 
together, and join them at the moment when they 
enter into fusion. You must push them slightly 
toother, and continue to heat successively all their 
points of contnet; whereupon the two lubes soon 
unite jierfcctly. As it is almost always necessary, 
when you desire the soldering to be neatly done, 
or the joint to be impcn-eptihle, to terminate the 
operation by blowing, it is proper to prepare the 
extreme ends of the tubes before-hand. When the 
points of junction are perfertly softened, and com¬ 
pletely iiieorporafod w’ith each other, you introduce 
a little air into the tube, which produces a swelling 
at the joint. As soon as this has taken place, you 
must gently pull the two ends of the join^ tube in 
difl^rent directions, by w’hich means the swelled 
portion at the joint is brought down to the size of 
the other parts of the tube, so that the whole 
surface becomes contiuuous. The soldering is then 
finished. 

To Sfilder a bulb or a cylinder between two poin Is, 
to the extremity of a capillary tube, you cut and 
seal one of the points at a short distance from the 
bulb, and at the moment when this extremity is in 
fusion you pierce it by blowing strongly at tlie other 
extremity. By this means the opening of the 
reservoir is terminated by edges very much wid«'ne«T 
which faciliiates considerably its being brought 
• into juxta-position with the little tube. In order 
that the ends of the two tubes may be well in¬ 
corporated the one with the other, you should keep 
the soldered joint for some time in the flame, and 
ought to blow in the tube, push the ends together 
and draw them asunder, until the protuberance is 
no longer perceptible. 

If, after having joined two tubes, it should be 
found that there still exists an opening too con¬ 
siderable to be closed by simply pushing the two 
tubes one upon another, you can close such an 
opening by means of a morsel of glass, applied by 
presenting the fused end of an auxiliary lube. 

Yon should avoid soldering together two different 
sjiecies of glass—for example, a tube of ordinary 
glass with a tube of flint-glass ; because these two 
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ipecies of glass experience a difTercut degree of 
contraction upon cooling, and if joined together 
while in a fused state, are so violently pulled from 
one another as they become cool, that the. cohesion 
of the poiut of soldering is infallibly overcome, 
and the tube breaks. You ought also, for a similar 
reason, to take care not to accuniulute a greater 
mass of glass in one place then in another. 


PRESERVING FUNGI. 

As the present is the season when fungi abound in 
every situation, it may not he uninteresting to our 
country readers to learn their uses, and to botanists 
to know the mode of preparation for the herbarium 
iidopted by*Dr. Klotch and Dr. Hooker, both of 
«hom are known to have bestowed so much atten> 
tion on this difficult part of botany. ^ 

Their qualities are various, many are used very 
extensively as articles of food, a few are endowed 
with valuable medicinal properties, unmbers are 
liighly poisonous, and Uie ravages of several in 
(lock.yards, cnrn.iiplds, orchards, Ac., arc Iui'hU 
culubie. A few possess the remarkable profierty 
of exhaling hydrogen gas. Some, however, exhale 
carbonic-acid gas and inhale oxygen. 

In this country. Fungi are so generally objects of 
prejudice and disgust, that their real importance 
as useful productions is little appreciated. With 
tlie exception of the common Mut/iroom, scarcely 
a single species of Asarie is in general accurately 
distinguished, and though many speak of another 
kind, under the name Chamjiignnn, there are 
few persons who know what to gather, and the 
fa'jil mistakes which have in consequence been 
made, have increased the disiuclination to the use 
uf any but the Mushroom. Truffets and Morels 
arc 80 local and scarce, that tliey are by no means 
generally known, seldom appearing at common 
tables, and probably the greater part of what are 
sold is imported. Agartcus Georgii, A. personutus 
and A. procenu are ocrasinnally brought to Covent 
Garden Market, but their consumption is quite 
trifling, lioletus edulis, which is a must abundant 
and excellent species, is, I hclieve, altogether 
unknown, and the aame may be said of several 
approved kinds, which on the continent, are in 
constant use and regularly exposed for Hale. 
Indeed ia many parts of Europe, hut es|)ecially 
I'oland and Russia, they form a most important 
jiurt of the food uf the common people, and in the 
latter country whole tribes are mainly Rupi>orted 
by them, scarcely any species, except the dung 
and Jig Agarics, being rejected. Even those kinds 
Hwliich arc elsewhere rcfu.sed by common consent 
Mb poisonous, on account of their extreme acridity, 
are taken with impunity, being cxteimively dried, 
ur pickled in salt or vinegar for winicr use. It is 
]irohable that this harmlessness arises from (he 
particular mode of preparation, for from the exact 
account of I'allas, aud the general diffuBion of 
variouH Hpecics in various eouatries, there ia no 
retoon to doiil)t tlie fact, that sorts justly esteemed 
poisonous are really used ; and it is well known 
that the uoxums qualities of the most virulent 
8j)ecies, Agnriciis verwjs, are communicated to 
brine, vinegar, Ac., aud that the Olire-tree Agaric 
loses all its poisonous prapeitics when halted, aud 
becomes eatable. The pickle is probably in 
general thrown away; while w to dried fungi, I 
have been informed by a gentleman uf great ocuU:- 
ueas and observation, that in some tuwtt of Pohitid, 


where he vras detained as a prisoner, he amused 
himseif with collecting and drying the various 
fungi which grew within its walls, amongst which 
were many commonly reputed dangerous, and 
that to bis great surprise, his whole collection 
was devoured by the soltUers. Indeed two )>oi« 
snnous principles have been discovered in fungi, 
one of which is so fugacious that it is dispelled ^ 
heat, or the act of drying, or by immersion in 
acids, alkalies, or alcohol; the other is more 
fixed and resists such processes; and it is well 
observed by tbe late Professor Burnett, in his out¬ 
lines of Botany, $ 725, in certain situations, 
truffles, morels, and common mmhrooms, are nearly 
flavorless, while in others their gratelul t&stes and 
amcils are highly developed; and in a similar way 
certain fungi, which are eatable in one country 
or when gathered from one situation, arc deleteri¬ 
ous wuen grovring in another; this difTerence 
depending upon the gre.iter or less qimntity of 
poisonous matter formed, the i>roduction of wliich 
maybe favored or suppressed by exteliial physical 
circumstances, just from the same cause as Ce^erg 
is said to he poisonous aud Sea-kale and Asparagus 
not eatable when growing wild, but which bei-uiiie 
bland aud esculent when chance or culture, by 
excluding light, p>*event8 the formation of their 
acrid principle.” It is however the practice in 
some districts to use fmgi without any preparation 
whatever, os in their simple state llioy are con¬ 
sidered more wholesome and nutritious. This 
jiractice is probably coulinod to kinds allied in 
their qualities io Agaricus campestris, amt Schivtcg- 
richen assures us, in a letter quoted by Per.sui<n, 
that in consequence of seeing the peasants about 
Nuremberg eating raw mushrooms, seasoned v\ith 
anise and rarraway-sced along with their black 
bread, he resolved to try their effect himself, and 
tliat during several weeks he ate nothing but bread 
and raw fungi, as Bolchis edulis, Agarieus campes- 
Iris, A*ioricHS procerus, Ac., and drank nothing 
but water, when iiislead of finding his health 
aflccted, be rather experienced an increase of 
strcngtl). A few species are recorded as used in 
the southern hemis)ihcrc', and a kind of Pachi/ma 
ia known in Van Diemeu’s Land by the name of 
“ nafjpe bread." 

The Kamtschalkans and Coriucks use Agaricus 
musearius, or a nearly allied species, to produce 
intoxication, which often amounts to absolute 
delirium, and it is mo'.t rcniarkiihle that the nar¬ 
cotic property is communicated to the urine of the 
person who partakes of it, wbieh is in consequence 
carefully preserved when the species is scarce, 
for the renewal of tliese disgusting orgies. 

The medical uses of Fungi, aie probably of far 
greater importance then tlicir present very limited 
application miglit lead us to suppose. Several, 
which were formerly io high reputation for their 
active properties, are now altogether neglected or 
forgotten. Dufresnoy is srid to have used Agaricus 
emelicHS with success in the early stage of con¬ 
sumption, and doubtless if they were more studied, 
many of tbe active sjieeies might afford valuable 
remedies. However tlii.<i may be, one, at, IcHst, 
tbe Krgot, is a highly i>owerful and valuable speci¬ 
fic, causing, as it docs, a contraction of the uterus. 

It is most curious that this production, when 
occuring in great abundance among rye, as it does 
frequently where that grain is extensively culti¬ 
vate, and unavoidably composing a conaiderahle 
part of the bread, gives rise to one of the most 
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fearfbl and diatreasing diseaaea with which the 
human race is afflicted, in which the limba grad- 
ually waste away with horrible pain, and eventually 
fall off. The same effect was produced, some 
yean ago, in the neighbourhood of Bury St. 
Edmunda, hpon several members of a fiunily who 
had lived upon bread made from damaged wheat. 
In this case, however, it ia not at all clearly proved 
that the evil effects did not rise more from decom¬ 
position of the com than from the presence of 
ergot, a drcumslance highly carious, if correct, 
and rendered somewhat probable by cases which 
have occurred of dreadful illness, from the use of 
bread made of musty flour, which in a few hours 
was infested with mould, the fungi, however, 
proving perfectly innocuous, though the' use of the 
bread itself was attended by the most alarming 
symptoms. 

^CDnttRHrd on pajr 394. 

PAINTING SAIL-CLOTH, &c. 

Tina process, tlie account of which is extracted 
from th« IVansaeliona of the Society of Arts is now 
universally practised in the public duck-yAds. 

The paint usually laid upon canvas, hardens to 
such a degree as to crack, and eventually to break 
the canvas, which renders it unserviceable in a short 
time; but the canvas painted in the new manner is 
so biipcrinr, that all canvas used in the navy is thus 
prepared; and a saving of a guinea is made in every 
one hundred square yards of canvas so painted. 

The old mode of painting canvas, was to wet the 
canvas and prime it w itb Spanish brown ; then to 
give it a second coat of chocotuie color, made by 
mixing Spanish brown, and black paiut; and lastly, 
to tinish it with black. 

The new method is to grind OClbs. of English 
ochre with boiled oil, niul to add IGlbs. of black 
paint, which mixture forms an irtditl'ercnt black. 
A pound ot yellow aoop dissolved in six pints of 
water over the Are, is mixed, while hot, with the 
paint. This composition is tlien laid upon the 
eanvas (without being wetted, as in the usual way,) 
as stiff os can be conveniently done with the brush, 
or so as to form a smooth surface : the next day, 
or still better, on the second day, a second coat of 
uehru and black (without any, or but a very small 
]iortion of soap) is laid on, and allowing this* coat 
an intermediate day for drying, th*e canvas is then 
fniishetl with black paint as usual. Three days 
being allowed for it to dry and harden, it does not 
Slick together when taken down, and folded in 
cloths containing CO or 70 yards each ; and canvas 
^flnished entirely with the composition, leaving it to 
dry one day between each coat, will not stick 
together, if l^id in quantities. 

It has l)fen ascertained from actual trials, that 
the solution of yellow soap is a preservative to red, 
yellow, and black paints, when ground in oil and 
put into casks, as they acquire no improper hard¬ 
ness, and dry In a remarkable mauner veben laid on 
with the brush, without the use of the usual drying 
articles. 

It is surprising that the adoption of soap, which 
is so well known to be miscible with oily substances, 
or at least the alkali of which it is composed, has 
not been brought into use in the composition of 
oil colors. 


FROSTS. 

I'lii causa of the expansion of water during its 
crjuveniou into u*e is not yet w’ell Sbcc^taiiicd. It 


was supposed to have been owing to the air bring 
set at liberty in the act of congelation which was 
before dissolved in the water, and the many air 
bubbles in ice were thought to countenance this 
opinion. But the great force with which ice ex¬ 
pands during its congelation, so os to burst iron 
bombs and cannon, according to the experiments of 
Major Williams at Quebec, invalidates this idea 
of the cause of it. 

M. de Marian attributes the increase of bulk of 
frozen water to the different arrangement of the 
particulcs of it in crystallization, as they are con¬ 
stantly joined at an angle of 60 degrees; and must 
by this disposition he thinks occupy a greater 
volume than if they were parallel. He found the 
augmentation of the water daring freezing to 
amount to one-fourteenth, one-eighteenth, one- 
nineteenth, 'and when the water was previously 
purged of air to only one-twenty-ser.ond part. He 
adds that a piece^of ice, which at first was only 
one.fourteenth part specifically lighter than water, 
on being exposed some days to the frost became 
one-twelAh lighter then Water. Hence he thinks iec 
by being exposed to greater cold still increases in 
volume, and to this attributes the bursting of ice 
in ponnds and on glaciers. 

This exptlnsion of ice well accounts for the 
greater mischief done by several frosts attended 
with moisture, (as by hoar-frosta,) than by the dry 
frosts called black frost. Mr. Lawrence in a letter 
to Mr Bradley complains that the mist attended 
with a frost on a May-day bad destroyed all hie 
tender fruits ; though there was a sharper frost the 
night before without a mist, tliat did him no injury; 
and adds, that a garden not a stone's throw from bis 
own on a higher situation, being above the mist, 
had received no damage. 

Mr. Hunter by very curious experiments dis¬ 
covered that the living principle in fish, in ve¬ 
getables, and even in eggs and seeds, possesses a 
power of resisting congelation. There can be no 
doubt but that the exertions of animals to avoid 
the pain of cold may produce in them a greater 
quan^ty of heat, at least for a time, but that 
vegetables, eggs, or seeds, should possess such a 
quriiCy is truly wonderful. Others hare imagined 
that animals possess a power of preventing them¬ 
selves from becoming much warmer than 98 degreoe 
of beat when immersed in an atmosphere above 
that degree of heat. It is true that the increased 
exhalation from tlieir bodies will in some measure 
cool them, as much beat is carried off by tite 
evaporation of fluids, but this is a chemical not an 
animal process. The experimente made by those 
who continued many minutes iu the air of a room ' 
heated so much above any natural atmospheric heal, 
do not seem conclusive, as they remained in it a 
less time than would have been necessary to have 
heated a moss of beef of the same magnitude, aud 
circulation of the blood in living animals, by per¬ 
petually bringing new supplies of fluid to the skin, 
would prevent externri surface from becoming 
hot much sooner than the whole mass. And 
thirdly, there appears no power of animal bodies 
to pn^uce cold in diseases, as in scarlet fever, in 
which tlie increased action of the vessels of the skin 
produces beat and contributes to exhaust the auiniul 
power already too much weakened. 

It has been thought by many that frosts ame¬ 
liorate the ground, and that they are in reality 
salubrious to mankind. In resjiect to the former 
it is now well known that icc or snow contain no 
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the day becomes as hard as before, being ]»re8sed 
together by the innnnibent atmosphere, and by its 
■elf-attraction, called xfiting by the |>ottera. Add 
to tliia, that on the coast of Africa, where frost is 
unknown, the fertiliry of ihe soil is almost beyond 
our conceptions of it. In respect to the general 
salubrity of frosty seasons, the bills of mortality 
are an evidence in the negative, as in tong frosts 
mntiy weakly and old jieople perish from debility 
occasioned by the cold, and many chissus of birds 
and other wild animals are benumbed l,y the mid, 
or destroyed by the con8C(|uent scarcity of food, 
and many tender vegetables perish from the degree 
of cold. 

It should be objected to this doctrine that there 
are many" moist days attended with a brisk cold 
wind when no visible ice appears, and which are 
yet more disagreeable and destructive than frosty 
weather. For on these days the cold moisture, 
which is dc])ositcd on the skin is, there evsporatrd, 
and thus produces a degree of cold perhaps greater 
than the milder frosts. Whence even in such days 
both the dis^ecable sensations and insalnbrious 
effects belong to the c^use above mentinned, viz. 
the intensity of the cold. Add to this, that in 
these cold moist days, as we pass along, or as the 
wind blows upon us, a new sheet of cold water is 
as it were perpetually applied to us, and hangs upon 
our bodies. Now as water is 8U0 times denser 
than air, and is a much better conductor of heat, 
we are starved with-nold like those who go into a 
cold bath, both with the great number of par¬ 
ticles in contact with tJie skin and the greater 
facility of receiving our heat. 

It may nevertheless be true that snows of long 
duration in our winters may be less injurious to 
vegetation than great rains and shorter frosts, for 
two reasons. 1. Because great rains carry down 
many thousand pounds worth of the best part of 
the manure off the lands into the sea. whereas 
snow dissolves more gradually and thence carries 
away less from the land ; any one may distingiiibh 
a snow-flood from a rain flood by the transparency 
of the water. Hence bills or fields with, con- 
aidcrsble inclination of surface should be plo^licd 
horizontally tliat the furrows may stay tlie water 
from showers till it deposits its mud. 2. Snow 
protects vegetables from the severity of the frost, 
since it is always in a state of thaw where it is in 
contact with the earth ; as tlie earth’s heat is about 
48 degrees and the heat of thawing show is 32 
degrees, the vegetables between them arc kept in a 
degree of heat about 40, by which means many of 
them are preserved. 


FANCY WOODS. 

I 

fSentmed/rom pagt 253, and eotieludril.) 

Coeot .—Under this name is included the wood 
produced by several species of palm tree, parti¬ 
cularly the coco-nut palm. The wood is of a light 
brown, interspersed irregularly with veins, that 
appear like strings of a darker color. It is not 
us^ in this country except for atrinffinff, that is 
lor inlaying other larger and more ornament^ woods. 
It is D wiT of a large size, because the centre of the 
tree is soft and pithy, that which we know as the 
ejcos wood is only sticks cut out of the main stem 
near ita eircureference. Umbrella and parasol sticks 
are often made of > ocos. 

CnfiUtUa-vood .—This is the iToducc of the co- 
quilla nut, which is about two iuebc.-, in ili.uiu'tfT, 


and three inches long. It is completely solid, except 
a small hole of about half an inch in diameter near 
one end of if, ia which the kernel is deposited. Tho 
nut is osed chiefly by the ornamental turner to form 
the knobs on umbre^ bandies, chessmen, and other 
similar purposes; it is extremely hard, of u fine brown 
color, streaked with a lighter tint, and takes a fine 
polish. 

Walnut,—K wood once much cultivated in 
EnglaDdp but in the time of the war, e vast number 
of the finest walnut trees in the kingdom were sacri¬ 
ficed for the manufacture of gun stocks, for wrhich 
it seems particularly adapted, being of a fine brown 
find even color, taking a high polish, easy to be 
worked, yet hard and firm, and not subject to snail 
by the sudden concussions to which fire arms arc so 
particularly exposed. It used before the general in¬ 
troduction of muhogany to be the usual wood for 
the better kind of furniture, and many an old cabinet 
is yet to be found of great beauty made of this wood. 
The heartwood is chiefly used for gun-stocks, the 
part near the bark, which botanisto call the albiir- 
num, and workmen the sap, is of nearly a white 
color : tons veneora cut through the tree show u 
marked contrast of colors, though they do not inter¬ 
lace each other sufficiently to occasion that beauty in 
appearance seen *^80 conspicuously in the rose and 
other woods. 

The stem of the. yew tree when cut 
across shows more beautiful stripes, and a greater 
v.ariety of shades tlian any other tree of native 
growth. The color of the hvartwood is a fine red 
and according to the age of tliu tree mixed with 
pink and brown, while the wood near the smfece 
of the trunk is n bile, and as the tree is usually 
knotty, with irrc-gular griiwth of branches, and 
otherwise uneven, a longitudinal section presenU 
many fine intermixtures. The yew-tree, how¬ 
ever, is of such very -tlow growth, as not to pay 
for culture, espeewlly as it sel I«m a'ttaiiis n large 
size;, its wood therefore is now little used, it 
being superseded by tulip wood, which it much 
resembles. 

?Vfl*-trood.~Tliis is scarcely known here as an 
ornamental sjiecies, but in the Kast Indies it is of 
the most common occurrence; it is exceedingly 
lasting, grows of a very large size, is about as hard 
and tough as oak, and of a yellow color, though 
without much griHn. It might with great advan- 
t^e be used for tlie same purpose as the commoner 
kinds of mahogany, namely to veneer upon, aa it 
holds glue extremely fast, and is ntit liable to warji 
by changes of heat or damp, to which it may be 
accidentally exposed. Indian built ships are mostly • 
of teak. ' 

.American Walnut—A. wood under this name 
aa imported some years since, as a substitute for 
the English walnut, but was found by no means equal 
to it in appearance. Ito color is a uniform, and not 
very brilliant brown; what few streaks it has are 
troight, and of a golden yellow. 

Marble Wood and Tuon Wood are two sjiecies 
similar to common Honduras mahogany ; tlie latter 
has no beauty whatever, unless being of a clear 
brown can be considered such; the former is 
called marble because ita veins interlace each 
other like the veins of some of the smaller pat¬ 
terned marbles. 

(Jedar .—The wood so called, and which is uni¬ 
versally known as a cheap substitute for maho¬ 
gany, our commoner kinds of furniture being 
wholly made of it, aa well as the inside of drawers 
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and other parts not exposed to sight of even the 
superior artieles, is the produce of the Cvprtnfiu 
ttmpPTvirfm. It grows abundantly in the Levant, 
and is considered almost imperishable, so as to 
have lioeumij the emblem not only of death fur its 
dark foliiige, but of immortality for the durable 
nature of its wood. It comes to this country in 
very large logs, it possesses but little beauty until 
highly polisiied or varnished, when it is easily 
mistaken fq^londuras mahegany. 

The Holly, Box, JAlav, Crab Tree, and White 
Thorn yield woods of little beauty of markings, 
but they arc occasionally employed to inlay various 
darker kinds, and also some of them are used in 
considerable quantity by the turner, they arc hard, 
not likely to split, of a while color, and take a 
good polish, 

Jjahnmnm. —The wood of this tree might be 
used with some advantage, it is hard, and of two 
colors, the young wood being while, the older 
brown, very similar to wliat is observed in the elm, 
the woods of this latter is very apt to twist or warp 
out of ito proper form but uot that of the labur¬ 
num. * 

Coff.u'ood .—This is so called because used in 
the \Vcsl Indies to make the cnjpi of the sugar 
mills. It has not been brought to this country 
unless as an article of curiosity. It is one of the 
finest limber trees in Jaiiiaiea, growing to the 
height of (id or 80 feet, and there used for all 
purposes where strength and durability are rc- 
(juired. Its color is a line green, but not durable 
alien ent. It is tlic produce of one species of the 
iMiurel, CT-aHruu chloruxt/lun.) 

Madeira Mahoynny and ('annry-icood. —Another 
species, (lantint ituUra,) produces the Madeira 
muhuiigaiiy us it is called, a wood of a yellowish 
brown color, good for cither building or furniture ; 

* when young it is of a iine and clear yellow, ealled 
then ('annry-ivood, it being brought first from the 
Canary Islands. This last wood is little used Hiere, 
its principal cmjdoymcnt being for carpenters’ 
rules, though box or holly stained of a yellow 
color is often substituted. , 

Jtonrb(m~wood. —The tree, which produces this 
fine wood, and which was named fruiii the Uoiir- 
bon family, grows abundantly in Carolina, and is 
well adapted fur ornamental furiyture. It much 
resembles satiiwwood in appearance, but is even 
mure lively and shining, besides which it grows to 
a larger size. 

Camphor-wood, the produce of the Lavri/s cam- 
phora, is a white wood, of little coinjiarative 
'beauty, though its fragrance, and which it retains 
for niuiiy years, renders it admirable for chests, 
the inside of wardrobes, &c. as a preservative 
against insects consuming or injuring the contents, 
'i'hc tree however seldom grows above a foot in 
diameter. 

Lance-tpood is produced by the Guatferia viryata, 
a tree of the West Indies growing 30 feet tu height. 

It is a yellowish white, hard straight-grained wood, 
used much for the shafts of light carriages. It is 
extremely elastic but not beautiful. 

Milk-wood, is so called because a milky juice 
exudes from the trunk of the tree. It does not 
grow above 6 feet high, and is a native of Jamaica. 

Leather-wood, so called from its resembling 
U'Htlier, it is produced by the Dirca palueirU, a small 
slii-ub inhabiting the swamps of Virginia. 

Cork-wood. —I'ko stem of the custard apple tree, 
which is so very soft as to be universally employed 


by the natives of Jamaica, as corks for their cala¬ 
bashes, &c. 

Iron-wood, called also Lever-wood, is so named 
from its hardness—for ornamental purposes it has 
little value. It is the trunk of the hop hornbeam, 
a tree exceedingly ornamental on account of the 
large white catkins in which its fruit is home. 

} f^num Vit<e-wotid .—^The Guaiacum officinale, 
produces (his wood, as well as the gnaicum resin 
of the dispensatory. The trees grow to a height of 
40 or 50 feet, and are often 6 or 6 feet in circum¬ 
ference. The wood is of a very dark olive color, 
and the fibres are so interlaced with each other that 
it is almost impossible to split it; it takes a line 
polish, turns well, and is much used for ship’s blocks, 
not only because of its unwearing cbara*cter, but 
because it never requires to be greased or oiled to 
lessen the friction of the robbing parts, for which 
reason it forms also, next to metal, the best spindles 
for machinery. « 

Olive-wood, used for snuff boxes, &c., is not 
the root or stem of the olive tree as generally 
supposed, but of a North African tree oa%d 
KliFodendmm argam. The wood is very peculiar, 
being of a yellow rotor, mottled thickly, with blackish 
grey knots and streaks. It grows from 12 to 15 
feet high. 

Many other woods might have been mentionexl, 
and there are, no doubt, in the extensive forests of 
Brazil, Sumatra, and other of the tropical countries, 
hundreds yet to be discovered and applied to use¬ 
ful or ornamental purposes, but we fear to engross 
too large a space with this subject. It is right to 
mention, however, that many woods have obtained 
a name, not merely from having been derived from 
a particular tree, but from a particular part of that 
tree, or wiien it has been growing under unnatural 
circumstaurcs. 'I'hus the root of the oak tree is 
very diirercnt in appearance from the sl<*m, and so 
is tiiis latter when it has been lopped or polled, the 
head of it becoming iu that instance irregularly 
knotted, forming wbat is called by painters pollard 
oak wood —so also the maple tree, thus mutilated, 
forms^thc IHrds-cye Maple. 'I'he Willow-wood is 
also much altered in character by heading the trees. 
Tlie Mulberry and the Acacia, though their woods 
are not beautiful in a natural state, yet become highly 
interesting when thus tlirown into variegated knots 
and stripes. 

The trees of native growth, may at a future time, 
be alluded to, but this concludes the article on Fancy 
Woods. 


To the Editor. 

Sib.— In an early Number of your Magazine, a 
eorrcs]>onik-nt coniptuins of the devastating efieets 
of the beetle in his cabinet. This little creature iu- 
fested Sir T. riiilip’s library very much, and he 
employed hiinseif to find out some means of ridding 
his bookcase of these intruders. 

The larvEB of these beetles, it appears, have no 
appetite for either leather or paper, the paste is 
what they seek, so that if the paste were to be 
mixed up with some jioisonous ingredient it would 
prevent their attacks. To catch the insects he re¬ 
commends the following plan^ 

Anobium striatnm commonly deposits its ova 
in beech-wood. I therefore have some pieces of 
beirh-wood cut, and smear them over in summer 
with paste uot containing any poisonous ingredient, 
litis wood is then plac^ in various parts ot the 
library, wliere it b nut likely to be disturbed \ 
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the beetles soon discover and deposit their c^gs in 
it. In winter the larva is chiefly produced, and 
about January, February, and March, I discover 
what pieces of wood contain them, by sawdust lying 
underneiith them, or else it may be observed in 
little hillocks on its surface. The pieces are then 
consumed as flre-wood. By this simple method I 
have extirpated Anobia from my library. 1 am of 
opinion that a single specimen in a book of an im> 
pregnated female, would soon destroy any hook, if 
it were to remain undisturbed.” graphits. 

OIL FOR CHRONOMETERS. 

nr MR. HENRY WILKINSON, OV PALL MALL. 

Tiik besf olive oil, in its recent state, possesses that 
peculiar bland flavor which fits it for the table, and 
which appears to arise principally from the quantity 
of mucilage and water, cither held in solution, or 
mechanically mixed with it. }iy keeping one or 
two years in jais, a considerable portion of the mu¬ 
cilage and water subsides, which renders such oil 
n# only cheaper, but better qualified for yielding a 
greater proportion of pure oil than that which is 
recently expressed from the fruit. Two or three gal¬ 
lons skimmed from the surface of a large jar that haa 
remained at rest for twelve months or upwards, is 
preferable to any succeeding portion from the same 
jar, and may be considered the cream of the oil. 
Having procured good oil in the first instance, put 
about one gallon into a cast-iron vessel capable of 
holding two gallons; place it over a slow, clear Are, 
keeping a thermometer suspended in it; and when 
the temperature rises to 920°, check the heat, never 
allowing it to exceed 230°, nor descend below 212°, 
for one hour, by which time the whole of the water 
and acetic acid will be evaporated. The oil is then 
exposed to a temperatore of 30° to 30° for two or 
three days (consequently winter is preferable for the 
preparation, as avoiding the trouble and expense of 
producing artificial cold). By this operation, a con¬ 
siderable portion is congealed; and while in this 
state, pour the whole on a muslin filter, to allow 
the fluid portion to run through; the solid,, when 
re-dissolved, may he used for common purposes. 
Lastly, the fluid portion must be Altered once or 
more through newly-prepared animal charcoal, 
grossly powdered, or rather broken, and placed on 
bibuloos paper in a wire-frame, within a funnel: 
by which operation, rancidity (if any be present) 
is entirely removed, and the oil is rendered per¬ 
fectly bright and colorless. 

r ^ ^ - i - i - i — ■ •• ■ - ■ - I - . - 

MISCELLANIES. 

New Potioffe.^The weight which a letter may 
pass through the penny post office is half an onnct, 
or 218| grains. A holf-erown of the year 1817 
weighs about 208 grains, or 10} less than half an 
ounce. Two shillings and sixpence of ordinary 
wear will generally weigh from 3 to 6 grains less 
than the h^f-crown. An ordinary sheet of post 
quarto writing paper, weighs about 120 grains 
large thick post, 180; small thin post, such as is 
used on the Continent, about Cli grains. The 
ordinary quantity of wax upon a letter weighs 6 
grains; 20 dips of ordinary ink, from a steel pen, 
weighs about 4 grains; when the moisture is 
evaporated, it only weighs one grain. A drop of 
water weighs about one grain; a letter carried in 


I the hand, exposed to a slight shower, will gain !a 
weieht from 10 to 20 grains in 5 minutes. 

The TYaveiler'e Life Preserver. —Mr. Tliomas, 
of St. James’s Street, hai perfected an invention, 
the object of which is to stop the progress of horses 
which have taken fright. The apparatus is thus 
described by Mr. Thomas himself:—*' On the nave 
of the wheel is fixed a small gun-metal wheel; in 
front of the axle runs a steel spindle, with a small 
cog attached ; over the spindle is a cylu^er, and to 
which a check-string is affixed. The moment it is 
put in action the spindle advances, and the cog re¬ 
volves gradually round the gun-metal wheel, which 
is fixed on the nave, currying with it reins leading 
from the horse’s head, composed of cat-gut, or of 
patent cord, corered with leather. As the wheel 
revolves, the cylinder, which is about an inch iu 
diameter, b gathering up the reins, until the horse 
is brought to a stand-still; when, by letting loose 
the check-string, the horse’s head is immediately 
tree.*'^Wate^ford Paper. , 

Sulphate of Quinta: Causes qf Us High Price.— 
The quantity of Peruvian bark which is imported 
into Eufope is very cnnxiderable ; but chemistry has 
recently proved that a large portion of the bark it¬ 
self is useless. The alkali quinia which has been 
extracted from it, possesses all the propei ties for 
which the bark is valuable, and only forty ounces of 
this substance, when in combination with sulphuric 
acid, cau be extracted from lOUlbs- of the bark. In 
Ibis instance, then, with every ton of useful matter, 
thirty-nine tuns of rubbish are transported across 
the Atlantic. At the present time, the greatest 
part of the sulphate of qiiiiiia used in this country 
is imported from France, where the low price of the 
alcohol, by which it is extracted from the bark, 
renders the process cheap; but it cannot be doubted, 
that when more settled forms of government shall 
have given security to ‘Capital, and when advancing 
civilization shall have spread over the statea of South 
Ameilca, the alkaline medicine will be extracted 
from the woody fibre.<i by which its efficacy is almost 
lost, and that it will be exported in its most con¬ 
densed form. 

Bags of Wind for Raising Vessels. —We have 
witnessed an interesting experiment on board the 
revenue cutter, Hamilton, Captain Sturgis, which 
was intended to illustrate the practibility of raising 
a vessel by means of cylindric^ bogs placed under 
her bottom, and filled with atmospheric air. The 
bags were each of large size, capable of containing 
2,500 cubic feet of air. They were confined by 
means of ropes passing under the keel, and after¬ 
wards filled by two forcing pumps propelling the*> 
air through tubes into the cylindrical floats. The 
bags were made of three parts of stout cotton can¬ 
vas, made air and water tight by means of Indian- 
rubber, and were prepar^ by Mr. Howard, of 
Roxbury, under the direction of the inventor, Mr. 
M’Keao. The cutter was raised considerably by 
this proeesa, but the floats were made for a larger 
vessel, and, when inflated, a large portion of them 
rose above the water. The utility of this apparatus, 
thus adapting a well-known principle in pneumatics 
to a practical use, must be obvious to every one.— 

It enables vessels, with large draughta of water, to 
pass over barred harbours, as New Orleans, Mobile, 
Ocracoke Inlet, &c., without lightening. It may be 
used also with advantage to various o&er purposes, 
as raising a vessel sunk in several fathoms of water* 
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THE STEAM ENGINE. 

Or all th« machines which human ingenuitj has 
contriTed, or human talent improved, the steam 
engiue is the moat wonderful, the most perfect, and 
the most gensralljr applicable to useful purposes; 
and not to be acquaint^ with its princip^ action, 
and more important parts, implies an Ignorance 
such as no scientific person, w^tever maj be hia 
peculiar object of study, would or ought to retain. 
We have already, (in page 225,) given an account 
of the boiler, and ita appenda^. The following 
describes the engine, or that application of the 
steam, ^d beantUnl arrangement of chemical and 
mecbamcal contrivances by which motion is pro* 
duced, and which being once attained may be 
conveyed to any distance, and applied to the 
moving of an endless variety of ma^inery. 

We shall first give a brief funmary of the general 
course of the steam, and motion of the various 
parts, and afterwards explain their more particular 
action. Fig. ] represents all of the double action 
engine of Watt, and from the general constmetion 
of wliich luiwt utlier modern engines are funned, 
they being, for the most part, but slight modifica¬ 
tions, adapted cither for locomotion by land or sea, 
or for particular manufacturing processes. The 
steam passes from the boiler by the pipe P ; it 
passes through K, where the valves ore situated, alter¬ 
nately to the top and bottom of the piston, within- 
side the cylinder I, which it drives np and down; the 
steam escapes also alternately into the condenser 
E, here it is condensed by water from the cock S, 
and being changed into hot water, it passes through 
a valve at the bottom to the air pump T; by this 
pump it is passed to the hot water cistern V, and 
by the pump there placed, a part of it is conveyed 
again to the boiler by the pipe U, whence it first 
came in the shape of steam. The only motion here 
seen is that of the various pump rods, and that of 
the piston within tiic cylinder. Of these motions 
the latter is the only one produced by the steam 
itself; all other motions whatever being doge upon 
the powerful action going on in the cylinder, and 
not contributing in any manner to increase that 
action, except in removing the anperfiauus steam, 
when it has accomplished its purpose of propelling 
the piston up or down. The motion of the piston 
is of course transferred to the piston-rod connected 
with it, the upper end of this is connected with a 
large beam A B, supported by a central axil C, 
and gradually tapering towards each end—this ia 
called the working beam, tbeae parts are connected 
together by what is called the parallel motion, a 
contrivance for keeping the piston-rod exactly 
upright through every ]iart of its course ; the same 
purpose it also accomplishes with the rod of the air 
pump T. The parallelism of the other pumps V 
xnd W is of leu consequence, though both it will 
^ are worked by the beam A B. The pump 
W is to supply cold water to the ciatera Z, where 
the condenser and air pump are contained. The 
mid B the working beam has attadwd to it a 
eounecting rod X, which by a crank toms the fly¬ 
wheel Y, this fly-wheel is intended to equalise and 
etndy tiie motion of tite whole; and let young 
aaebuuca always remember, that every machine, 
iriwtberofa large oc small character, all clock¬ 
work, automaU, Ac., moved by any power which 
flfivea them their impulse at once, must be termi- 
aatad by either a fly-wheel or a pendulum, or an 
ttfinX iteadj motion cannot be preserved; for I 


thia purpose then, and this only, the fly-wheel is 
necesMry: it adds not one jot to the power of any 
madune, but ia on impediment in proportion to its 
weight and size, yet it cannot be dispen^ with. Ita 
action ia as follows:—it first takes to itself a certain 
quantity of power or motion, and treasures itup, 
acquiring thereby what is called a momentnm ; when 
the machine ia stopped by any cause, it lets loose 
this acquired power, and moves the machine a 
little further, until it can again act. Thus in the 
steam engine, when the piston J is quite at the top 
of the cylinder, the steam cannot enter above it, 
and ther^re can move the engine no further, bat 
the great wheel, by its momentum, turns it a trifle, 
and the steamr enters and acts as before. The axis 
of the wheel is the part connected with the machinery 
to be moved by tbc whole engine, and which ia no 
part of it, but the axis also moves the valves by 
which the supply of steam is r^ulated, and its course 
directed altegnatively above and below the piston, 
and into the condenser. The first purpose it accom¬ 
plishes^ by means of tlie governor N; the other by 
the eccentric rod I. The structure of these parts, 
together with that of the valves themselves, is now 
to be noticed. , 

The governor N consists of two heavy balls, con¬ 
nected together wjth four rods of metal. 'I’wo of 
these rods, those to which the balls appear par¬ 
ticularly attached, move up and down on joints at 
the top of them, under where is seen a [)ulley with 
a cord passing over il, and over another pulley to 
the axis of the fly wheel. 'ITie other two rods are 
fastened at their upper end also hy nioveaole joints 
to the former, and at the lower end hy similar joints 
to a socket, which slides up and down on the axis 
thrt supports the whole. The socket below has 
festened to it an iron rod O, extending to a valve in 
the steam pipe 1’. I*hi8 is called the thruttle valve,* 
and regulate tlic qiiantily of steam jMssing, as 
foll(Jw8 :—Tlie great wheel by turning nnini! moves 
tbc cord N—this works the governor N. The 
governor the rod (), and the rod works the valve. 
Now if the engine goes t<K) fast, (that is, if the 
wheel goes too fast, for the wheel repre-sents the 
motion of the whole,) the governor will revolve 
with proportionate rapidity, and the h-alls will by 
ceatrifngal force fly out, which the Torious joints 
of the rod enable them to do. In thus flying out, 
the socket below, and the end of the rod attached 
to it, is drawn up. The other end is, in consequence 
of its turning on an axis, drjiressed, and shuts 
more or less the throttle valve, and thereby 
steam is admitted, and the engine goea alower. 
its motion be too slow, the contrary takes place, and 
more steam than ordinary passes into cbe cylinder. 

The above only regulates the quantity of steam, 
and not the manner of its application. To this end 
other valves are necessary—these are called the 
nozxles, die strict use of which is seen better in 
Fig. 2, which represents the cylinder and pipes 
that lead into it. O is the cylinder with its piston. 

S represents the steam pipe. C the condenser. The 
•team entera at S, and filla the space D from top to 
bottom. At D ia seen a dark line, with a aqnare at 
the top and bottom of it. Hiia altogether moves up, 
and down. In the poiitioa thown it ia drawn up, 
and it will be aeen by the arrow how the steam 
enters to the top of t^ piston, and also how the 
steam may tasue round the lower part at N, as tbs 
other arrow direeta to the condenser through the 
pipe C. When the rod D with ita pieces of metd, 
and which are called elide velvee' thdr t*^**!! 
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ip and down, is dreim downwards to its lowest 
jKdnt, the upper port-hoU will be opened to the 
coDdoiser, and the lower one to the admittance of 
the steam, exactly contrary to the fonnw ease: Uras 
the steam^enters and departs altematdy from each 
side of Uu pistw, driving it down In one ease, and 
np in the other. The slide ralre may be mored 
either by a rod, which passes through the top oi the 
noszles to the beam abore, or else by tite secsnfrfe 
moficii. This is represented in 11. One end Is 
seen, (that to the left-hand,) connected with a small 
arm adjmuing the cylinder, and which mores np and 
down by the ralres widiin. It is itself put in mo- 
thm by the eccentric rod, moring backwards and 
forwards, owing to its beii^ attach^ in a particular 
manner to the axis of the fly wheeX There is seen 
in the cut, Fig. 1, on the axis alluded to, a wheel 
fixed to it eccentrically—that is, out of the centre t 
the rod which works the ralres is fastened to a hoop 
of metal, fittbig easily over the eccentric wheel, and 
in consequence ss the axis turns round, it draws the 
rod backwards and forwards with an easy and regu¬ 
lar motion. 

Such is the Steam Engine—that glory to English 
geuius, and that stupendous assistant equally to 
her manufactures, and to the tnwisit of them orer 
the world. To explain its uses were impossible, 
80 numerous are they ; to explain its simple struc¬ 
ture we hare attempted; to show its perfection of 
action we shall conclude with an admirable passage 
fmm Dr. Amott’s ** Elements of Natural Phi¬ 
losophy:''— , 

It regulates with perfect accuracy and unifor¬ 
mity tlic number of its strokes in a giren time, and 
it counts and records them as a clock does the beats 
of its pendulum; it regulates the quantity of steam 
admitted to work; the briskness of the fire; the 
supply of water to the boilcT; the supply of coals 
to the fire;* it opens and shuts its valres with 
mathematical precision os to time and manner; 
it oils its joints; it takes out any air whiclt may 
accidentally enter into parts that should be racuous; 
it warns its attendants by ringing a bell when any 
thing goes wrung, which it»cannot of itself rectify; 
and with all these talents and qualities, and though 
it have the power of COO horses, it is obedient to 
the hand of a child; its aliment is coal, wood, 
charcoal, or other combustible; ait consumes none 
while idle; it never tires and wonts no sleep; is not 
subject to malady when originally well ina^, and 
only refuses to work when worn out with age; it is 
equally active in all climates, and will work at any 
thing: it is a water pumper, a miner, a sailor, a 
' cotton-spinner, a weaver, a blacksmith, a miller, 
indeed it is of dl occupations ; and a small engine in 
the character of a steam pony may be seen dragging 
after it on a railroad 90 tons of merchandize, or a 
lament of soldiers, with speed greater than that 
of our fleetest coaches. It is the king of machines, 
and a permanent realization of the genii of eastern 
fable, whose supernatural powers were occasionally 
at the command of man." 

BRITISH MARBLES. 

(Rtsumtdfrxm pagt 267, and eanelndad.) 

Scotland ahouods in marbles, but only a few of 
them ore generally known. A particularly flue 
variety of white marble is found in immense beds 
Assent in Sniherland, out of which blocks of 
•19 ntay be cut. The best sort isf seen in the 


bed of the river, about a mile or two south of the 
church. 

A dark brown variety, beinttfullj variegated with 
white, is mentioned by Dr. Meek u b^g found 
in the parish of Cambuslang, in the county of 
Lanark. Of this marble, whicdk takes a very good 
TOlish, there are several slabs in the pahme of 
Hamilton; a chimney piece in the college library 
of Gla^^w; and three pair of solid jsmbs in Mr. 
Dundas's house at Duddinstonn. Tlie stratum 
which has been hitherto seen, is from six to twelve 
inches thick, and extends over n conriderable part 
of tiie parish. 

*Al 80 , the red and white marble of Boyne ; and 
the white, with long veins of a different ^t, from 
Durnett, are mentioned by authors. 

An a^ grey variety, variegated by beautiful 
lemon yellow stripes, which traverse it in different 
directions, and whic^ teem to be owii^ to an 
intimate combination of chlorate or hornblende 
with the marble. A variety of a pure white color, 
with a slight admixture of blueUh grey, in which 
alone it differs from the fine marble of Carrara. 

But one of the most beautiful varieties it that 
from the hill of Belephetrick, in Tirie one of the 
Western Islands of Scotland. It is now generally 
known by the name of '1 irie marble ; iti color is 
pale blo<^ red, light flesh red, and reddiah white; 
these colors ore often seen in one and the same 
piece; the darker shades generally hxs spots and 
waved strise. Wbat renders this marble particu. 
larly curious is the hornblende and the other 
substance which it contains disseminated, and part 
of which appears to belong to that species of the 
hornblende family which is now generally called 
sahlite; the lighter colored particles have been 
considered corundum. It is mixed in different 
proportions witli the marble so as to produce pale 
blackish green, dork asparagus green, and a color 
approaching to liKik green, also particles of calca¬ 
reous spar are seen intermixed with this substance 
as also small rounded quartzy particles of a bright 
red color, and some mica in plates; some of its 
varieties have the appearance of granite.. 

Besides this, Professor Jameson mentions a 
whits marble of the same kind, found with the one 
just mentioned; its color U wliite or very light 
blue; it contains scales of mica, and crystals of 
hornblende, which latter, when minutely diffused, 
give the marble a green or yellowish green color, 
and when intimately combined with the mass, form 
beautiful yellowub green spots. 

A dark colored shell marble occurs in the lime- 
sttme quarries of the parish of Cummertrees, in « 
the county of Dumfries, and large blocks of it 
^ve been worked up for chimnies and hearths, 
some of which have been sent to London. The 
shells, and other petrified bodies with which it is 
mixed, greatly add to its variety and beauty, as the 
whole receives a very fine polish. 

Ireland also has its valuable marbles, and quarries 
of them are wrought in various psits. 

The variety best known in England is the Kil¬ 
kenny marble, with black ground, more or less 
varied with white marks produced by petrifretions. 
This mwble, contains a great variety of impressions 
of madrepores of bivalve and turbinate shells; 
mytilites, turbiuites, pechinites, tellinites, tnbipo- 
rites, nautUites, and ammonitM may be dis^* 
guiihed. The spar which occupies the place of the 
shells, sometimes assumes a greenish y^ow c(dor; 
in some pboes there are spots, titougb rarely, that 
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refleet irideMent coton, eml sometimes ms^ 
pyrites to Imbedded to the marble. A kmd of flaw 
sometimes appears to the stone, whidi from its 
inegnlarlj indented figure is stytod by the workmen 
a skull, as it resembles the sutures of a cranium. 

The half>moon and the bottom bed are reckoned 
among the best; the former U so called from the 
number of impressions of biralre shells which it 
contains; the sections of the spaces they occupied, 
now fiU^ with white spars, being more or less 
lanated; the black bed and the silTer bed are both 
esteemed. The marble which approehes nearmt 
to black is most valued at Kilkenny. The white 
marks on the polished stone, it is said, app^r more 
strongly, increase, by tong exposure to air. 

Some coarse work of Kilkenny marble Is finished 
at the quarry; a few of the blocks are split to the 
town by hand saws, where a little of the polished 
work is also done, and tomb*stones are cut, which 
are raised from a Afferent quarry.^ But the princi* 
pal work is done at the marble mill, which is on the 
left bank of the river, near two miles from KiU 

kenny. 

B^k marble exceedingly fine has been raised at 
Crayleath, in the county of Down. It is snsceptible 
of a very high poluh, and if well chosen is free 
from those large white iqiots which are supposed to 
disfigure some of the Kilkenny marble.— Dubour^ 
dieu'M iS^reey. 

In the country of Waterford different kinds of 
marble are discovered, as at Toreeu, a fine varie¬ 
gated sort, composed of chocolate color, white, 
yellow and blue, blended into various shades and 
figures, which takes a good polish. A black mar¬ 
ble, witiiout any mixture of white, has been found 
near Kilerump, in the parish of Whitecburch, of 
Ihe same county, as also a grey marble beautifully 
clouded with white, spotted like some kinds of 
shagreen, and susceptible of a high degree of polish. 


OXYGEN. 

ITS PROPKRTIKS AND FRRPARATION. 

OxYOBN was discovered by Dr. Priestley, to 1744. 
It is a colorless gas, has neither taste nor smell, 
is not affected by light or heat, is rather hearier 
than atmospheric air, its specific gravity being 
l.lll'-is very sparingly absorbed by water, poa- 
teases neither alkriine nor acid properties, and com- 
binci with all the other simple bodies, producing 
with some of them acids—with others oxydet. It 
to one of the constituent principles of air and of 
srater—to the most perfect of all supporters of com¬ 
bustion, and to absolutely necessary for animal 
existence. The atmosphere being adapted to sup¬ 
port combustion and animal respiration, only ip 
proportiou to the quanti^ of oxygen it contains. 
By the absorption of this gas the venous blood 
when passing through the lungs become purified 
from carbon, and restored to toe bright color 
which arteiial blood presents. Its influence upon 
colors is often very great, and to taken advantage 
of by dyers. Oxygen to given* ofl* naturally by 
growing v^etables, and may easily be procured 
strtifieUlly by abstra^ng it from the metallic oxydes, 
or the srita which contain it, and also by *hi» 
stocompoaition of water by galvanism. 

Ssperiment 1.—Front Veyttablw. Put into a 
wide-moutbed bottie a quantity of flesh gathered 
leaves—fill the bottle with water, and turn the 
HKmto downwards. Place toto to a hot aunabine, 
endafter some boon the upper part of the gto« 


bottle wlU be filled with gas, which by a proper 
test will be found to be oxygen. 

Kx. 2.—From Blmek O^de eloM. 

Put into a gnn barrel, which has previously had ite 
touch-hole stopped up, right ounces of toe blaok 
oxyde of man^eae to powder. Place it to the 
fire and when approatoii^ a red beat oxj^en gaa 
will begin to pass out at ^ open end, as nay be 
known by the increased flame of a candle brid to it. 
When this to the case, fiuten a ooltopsed bladder 
to the open end of toe barrel, so as to oe air-tight, 
when the gas will pass toto it, and may be preserved 
for use. This quantity of oxyde should make 
about two gallons and a half of gas: it to not per- 
fe^y pore, but anffidently so for ordinary expe¬ 
riments. Instead of the bladder a pewter tube may 
convey the liberated gaa rither to a gas-holder, or 
to glm receivers, placed upon the shelf of the 
pneumatic trough for ite reception. 



—From Oxydot^MangantataniSviphuTie 
Actd. Place in a glass retort four ounces of tite 
black oxyde of manganese, and add to it strong 
sulphuric acid, sufficient to make it of toe con¬ 
sistence of cream. Apply tlie heat of an Argand 
lamp, and toe gas will pass over when the liquid 
boito. This to only useful when a retort is not at 
hand, being a more expensive mode than the last, 
espectolly as the retort is apt to be crocked by the 
caking together of the materials. 

Er, A.—~From Chlorate of Potau.—VoX, into a 
glass retort a quarter of an ounce of the chlorate 
of ^tasa. Place a lam'p under it, and when it 
arrives at nearly a red heat it to wholly resolved into 
very pure oxygen gas, which may be collected to 
toe usual way: and a white powder, called chloride 
of potsisium, which to left in the retort, 'fhe 
above quantity of salt yields rather more thm half 
a gallon of gaa, or about one entire inch of gas for 
each grain of the aalt. 

Ex. 5.— Combnotim tf a Taper. —If a lighted 
taper be immersed in a jar of oxygen gas it will . 
bum with much more than ordinary vividnesa and 
rapidity; and if the taper be extingutohed, but so 
as to Imve the wick still kindled, and then immersed, 
it will instantly become inflamed. This may be 
performed several times with the same jar of oxygen. 

Note. —A modification of this experiment forms 
the celebrated Bude Light, which to nothing more 
than a atream of oxygen passing through a burning 
lamp, the brilliancy of which to thereby greatly 
increased. 

Ex. BriUiant Red Fire.—.Dissolve to spirits 
of wine as mneh as it will take up of the nitrate of 
strontian—flight the spirit, which will bum with a 
faint red light. Immerre it while burning in a jar 
of oxygen gas, and the brilliancy of the flame wUlte 
very greatly inereaied, and appear of toe most vivid 
red. If R few crystals of nitrate of strontian be plac^ 
upon the ebi^reotl, it will born wito intense vivid- 
neas, when a jet of oxygen to projected upon it. The 
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will b« the ease wUh the ittbetancea ia the fol* 
lowing Ulngtretioni 

So. 7.—Sote Colored Flame. —Disaolre diloride 
of lime in apiriti of wine, infieme it In ozjfen, and 
It will burst into a larger and atronger flone of a 
dull red light. 

£r. 8.~6rMn ‘lAffht. —Instead of chloi^ of lime 
use a few erjstals of boraeie add, stir it well to 
diasoWe the acid, and after inflammation and immer¬ 
sion in the oxygen, a bright and beandftil green flame 
will be product. The same wlU take place if dm 
nitrate of copper be used. 

B*. 9. — Vellow ffome.—Diawlre carbonate of 
barytes in spirits of wine, inflame It nnder the same 
circumstances, and the flame will be yellow. The 
same will be the case if the chlorate of soda or com¬ 
mon salt be used. 

Sr. 10.—^ Reddith yellow Flame la prodnced by 
burning in the same way chlorate of magnesia. 

£r. Amber Colored LipA/.^Msy be pro- 
dneed with ranch intensity by borning a piece of amber 
in oxygen gas. 

Sr. 12.— White XigA/.^Many substsneM burnt 
in oxygen will produce a white light, aa pholphorus, 
caoutchouc or Indian rubber, most of the resins, &c. 
That, however, which produces the (jearest aud most 
brilliant white, next to phosphorus, is a small piece 
of camphor suspended from a wire in a jar of the 
gas. 

Kr. 13.— Re-kindlee a nearly‘ertinguished Fire, 
Project a stream of oxygen upon the smouldering 
embers of a Are nearly extinguished, it will imme¬ 
diately lighten it up ^esh, showing that combos- 
Uon is in exact proportion to the quantity of oxy¬ 
gen communicate to the combustible body; a piece 
of saltpetre, thrown into a fire answers the same 
pnqmse, because of the oxygen it gives out in 
homing. 

Ex. \i.~Ignition <tf ChaAoal.— Fasten to a wire 
a piece of charcoal, tying it with another bit of wire, 
hold it to a candle so aa to ignite it in one Ipeck 
only, immerse it in a jar of oxygen, and it will bum 
vrtth the utmost beauty, forming by the chemical 
action which takes place, carbonic add gas; the 
oxygen uniting with the charcoal. For this experi¬ 
ment, the charcoal should be near the bark of the 
tree, and of some light wood, as then brilliant sparks 
are thrown ofi*. • 

Ex. \h.—CombHition^theDiamond. —Thecom- 
bustibUity of the diamond seems first to have oc¬ 
curred to Newton. The burning of it by artificial 
means is thus described by Brande:—** When the 
diamond Is heated in the flame of the blow-pipe it 
Boon b^ins to bum, and the combustion con^ues 
ai long as the tempentnre is snffidently high, bnt 
it does not prodnee heat enough, during its combi¬ 
nation with the oxygen of the atmosph^ to main¬ 
tain its eombusdon. If while thus burning. It be 
introduced into a jar of pure oxygen, the com- 
bostioa continues longer, and somdimes till the 
whole is i ^ best support (or it in tills 

eipe^ent, is a small loo|) of pktiinum wire, or a 
very small and thin platinum spoon, perforated 
with many holes; in this it may first be intenaely 
heated by tiie oxygen blow-pipe, and whilst burn¬ 
ing, carefolly immersed into a bottle of pure oxy¬ 
gen gu, containing a little lime water; a good cork 
through which the wire of the spoon passes should 
secure the mouth of the bottle; it will thus go on 
burning brillantiy for some time, and the formation 
oi cartranic acid be shown by ^ milkinesa of the 
litas water. * 


** The oomtmstton of tiie diamond may be more 
psrfoeted, by placing it upon a platinum capsule, 
In a jsr of pare oxygen inverted over mercury, and 
throwing upmi it the focus of a buraing lens. It 
will oontinoe to bum in the oxygen sfter bdng with¬ 
drawn from the focus vritii so brilliant a lubt as 
to he visible in tiie brightest sunshine, and wiu verr 
iatenea heat.'*—Bnmde's Chemie/ry, 

Ex. 16.— Comine/ion (tfSui^hnr .—Hace in the 
platina or brass spoon, a small piece of sulphur, 
previously inflamed ; immerse it In a jar of oxygen, 
and the combustion will be greatly it>,»r f »#ed in 
brilliancy, the whole jar showing the most vivid 
blue light When the combustion is finished, the 
jsr will contain sulphuric acid, which at first rises 
as a brown vapour, and is rapidly absorbed by the 
water. 



iVontinued on page 290.) 

OIL PAINTING. 

(Eeettmed frdm page 266 .^ 

Thr various bodies employed by painters for 
producing the difference of light and shade may 
be term^ either pigments or fluids, as they ore 
solid or aqueous, but their varieties are too nume¬ 
rous to be in general use ; most pointers therefore 
select a set out of them, and become very un¬ 
justly prejudiced against those they reject. Those 
colors wUch become transparent in oil, such as 
lake, Prussian blue, and brown pink, are frequently 
used frithont the admixture of vrhite or any other 
opaque pigment, by which meanes the tint of the 
ground on which they ore laid retains, la some 
d^ree, its force, < and the real color produced in 
painting is the combined effect of both: this is 
railed glazing* 

PMNOXPAL COLOM. 

Flake White, or Fine White. Krem'e White. 
Flake white is the best we here: it ought to he 
giound with the finest poppy oil t^t can be pro¬ 
cured. White comes forward to the eye with * 
yellows and reds, but retires with blues and greens. 

*It is the nature of all whites to sink Into whatever 
ground they are laid, on whidi account they oo^t 
to be laid on white grounds. 

Ivory Blaeh la an exceeding fine ctflor, whloh 
mixee wdl with the others, ai^ is the true iha^ 
for blue. It is used with drying ^ and la n cold 
retiring color. 

Ultramar i ne Is the finest blue known} it la a 
tendn retiring color, wdl ad^ted frw gladng. 

It ia used with pc^y oil. 

Prueeian Blue is a very fine blue, and b used 
with nut oil. It should never be used in the flesh, 
but in green tints and tim'eyes. 

Oehre b of great service in painting fleah, 
it b used with nnt oiL All veHowt are streng¬ 
thened with reds and weakened by blues andgnaoa* 
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light Red (Light Ochre mixed with 

white, prodneee e moet perfect flesh etflor, bnt is 
too strong for the white, tfaerefere will dirker* 
It shonld be used with not oU. 

VermiUion should never he used nokss it is 
nude of genuine netive dnnabtr t it is used with 
diyiag oU. 

liMie is a deep red, but of no strong body, and 
should be strengthened with Tn**!*" red. It is the 
beet glasing color that can be employed; and is 
used with drying oil* 

Indian Red not glaae well i It is used as 
the lake. 

Brown Pink is a line glasing color, bnt of no 
strong body. In the flesh it ought not to join or 
iwir with the whites, as it produces a dirty warm 
color, for which reason their joinings should be 
blended with a cold middle tint. In glasing of 
shadows it should be laid before the other colors 
that are to enrich it. As it is 9 ne of the flnishing 
colors it should never be employed in the first 
punting. Used with drying oil. 

Burnt Utnber is a good warm brown of great 
use in painting the hair, and mixes finely with the 
warm shade. 

PRINCIPAL TINTS COMPOBSD PROM THE PORE* 

GOING COLORS NECESSARY POR PAINTING 
PLBSH. 

Light Fed IHnt is made of light red end white; 
with this color and the shade tint you should nuke 
out all the flesh; as this color gets darker, yon 
shonld mix Vermillion and white with it, according 
to the fairness of the complexion. 

Vermt//ion 7%nt is vermillion and white, mixed 
to a middle tint, which is the brightest light red 
that can be made. 

Carmine THnt is carmine and white. This is 
the most beautiful of all reds for the cheeks and 
lips. It is one of the finishing colors, and not to 
be used in the first psduting, but laid on the finish¬ 
ing colors without mixing with them. 

Rote Tint is a compound of white and the red 
shade, and is one of the cleanest and most deli¬ 
cate ^ts that can be used in the flesh for clearing 
up the heavy dirty colors. 

Yellow Tint is formed of various substances, 
sometimes of Naples yellow and white, and also 
of chrome yellow and white; and light ochre and 
white, which is a good working color. 

Blue Tint is composed of ultramarine and white, 
and is of great service in blending end softening 
down the l^hts to prodnce keqnng. 

Lead Tini is ivory black and white. 

Qreen TuU consiau of Prussian bine, light ochre, 
and white. It la generally used in tiie red shadows 
when they are too strong- • 

Shade Tlnf is lake, Indian red, black, and white, 
mixed to a middle tint. Tbia is the best mixtore 
for the general ground of shadow. 

Red Shade is made of lake and a very small por« 
tion of Indian red t it strengthens the shadows of 
the shade tint, and is often u^ as ground for dark 
diadowB. 

I^k Shade la made of ivory black and a little 
Indian red. It is excellent for faxing the ey ebr ows 
nd the darkest shadows. 

.Hiase directions, well understood, will enable 
die student to form any other he may require. 
Ha'unit always remember that white mixed witii 
ai^ color, or with any composition of colors, 
ehmje neSun them lighter; bnt if soy color or 


tint be too li^tit can never be lendMed deeper 
1^ the additira of black, and the beat way to 
deepen a color ia by glaiing it over with a daiker 
cobr of a aimilar nature. GUxing abonld always, 
if possible, be performed widi transparent colors. 
It IS, however, a practice not univerully adopted, 
and aeldom p^ormed by artists whose skill ena-' 
bles them to produce an equal effect without it. 

The oils with which the colors are mixed are of 
more importance in the art is generally ima> 
gined. Those in most use are Hniawd oil, nut 
oil, and poppy oil. Linseed oil injures light 
colors; its use is therefore generally confined to 
the darker ones. Nat oil ia in more hsbitnal use, 
is of a finer quality, and ia not so subject to change 
the colors. Poppy oil is generally preforred to 
the two others, it is clearer than the nut oil. For 
pictures painted in haste drying oil is sometimes 
used, it should, however, be employed with great 
caution, as the paintings in which it bos been too 
extensively nsed are found in a short time to have 
the appearance of being old and decayed. 

(ContRtued onpageilQ.) 


FRESEKVINO FUNGI. 

(Resumedpage 265, and eoncluded.j 
Trb Laplanders employ Polyhorus fomentarius 
and some other species, (which when beaten and 
steeped in saltpetre form most excellent tinder, 
known by the name of Amadou,) to remove ]>uin 
by simply laying a small piece upon the part 
affected and igniting it. It is said that this remedy 
seldom fails. Amadou is also sometimes used like 
the soft contents of puffballs as a styptic, and 
forms occasionally a material for paper-making. 
When used, however, for stopping blo^, it must 
be free from saltpetre. 

In the economy of the world, Fungi performs a 
most important office in hastening the decomposi¬ 
tion iot dead organized matter, it is this property 
which renders one or two spectra, known under 
the common name of dry rot, such a dreadful plague 
in ships and building. The disease doubtless 
originates on some unsound portion of the wood, 
but, once established, it spreads with wonderful 
rapidity, and decomjtoses the sound wood beneath 
it, by absorbing its nutritive matter. The remedy 
is not difficult, Vhere its practicability to guard 
aghast the concurrence of circumstances favor¬ 
able to its progress ; but in many instances thu is 
impossible. Yarious schemes have been proposed 
for its general prevention, bnt unsuccessfully, until 
Mr. Kyan impregnated the wood with corrosivwi 
sublimate, a w^-known enemy to vegetable life, 
which by combining with the nutritive matter o. 
the wood renders it unfit for the support of vegeta¬ 
tion, and as for as such short experience can 
testify, completely proved its efficacy. White of 
egg might probably be need with advantage on a 
small scale, as it seema equally with corrorive 
sublimate, to prevent the growth of fongi; indeed 
it is sometimea employed by house-keepers for the 
prevention of mould by simply covering the article 
to be preserved with paper steeped in it. In 
herbaria and cabinets, moifidiness must be kept awsj 
by the nse of essential oils, or Rossis lestiier. 

Fumgi are very destructive to com, bi the form 
of Blight, MUdew, Bwst, fte., doing liynry not only 
by a diminution of the qoanttly bnt also of tiie nutri¬ 
tive matter, and u In the case of bant, by com- 
municatiofttotbecomanofl'aiiiTetaste and saelL 



MAGAZINE OF SCIENCE. 


SS5 


Hw growth of titeM parliitM d^Mndt m mudi upon ' ccdkcting ieihj ewe mint be taken that tiier 

aoddental cinnunstanoMf that it is impMfible for are not too old and absolatel^ in a state of deedtt* 

tile most experienced cultivators to guard against posltiont or too moeh tnAsted with the larrB of in* 

them altogether, bat tiie eril is gr^j lessened by sects. Whoi titis latter is the case* sraie of 

eareftil choite seed, by steeping it in solutions of turpentine poared orer tfywn will eithw drive *>**««» 

#diSerent substances, which destooy tixe vegetative rapiiUy from thdr holes or destroy ti wm . P peHff , 

poim of the tporidia (rf these pastes, and by a with a clammy visdd pUeos, it is better to fi p^t e to 

jadicaouB chai^ of cropping, in the land subject to a dry dr or best a fire, befMe being plaeed in 

them. It appears that the reproductive contents of paper. 

the spori£a are absorbed togetiier with the water, ** The separate parts of the genera PkaUm mid 
containing the nutritive matter of the soiL by the Clathnu, I fill with cotton. 1 keep them for a 

roots. At least It is certain that corn, sown in soil, time expoeed to a dry atmosphere, and then alter 

which haa been purposely with the sporidia, renmving the cotton, aubject tTlflfr^ to premire. 

is infested with the Amgi to which tiiose sporidia The same may be done with the large tremelldd 

belong; and this has bera proved a]ao with regard Prtxiz*** * 

to one of the entophy^ parasitea to which rosea are To this Dr. Hooker adds 1 have witneised, 
subject. Most plants are preyed upon by their with great satisfaction, the whole of the above 


peculiar parisitce; pear-tree, for instance, are some¬ 
times mnch injur^ by JBeidium canetUatum, and 
young trees planted in their neighbourhood are ol^ 
served to suffer. 

Ihe roots of certain plants, as, Stfffron-CroeuM, 

lAtctmty CftwmlwXxMy hatatvMy &«., are frequently 
exhausted by subterranean fon^. In the case of 
saffron, the only remedy la to insulate the infected 
plot by a deep trench, which ahoulcf teem to be a 
striking proof that these plants are really increased 
by seed. 

Dr. Klotssch writes thusThe method 1 adopt 
by which the Agarict and BoUti may have their 
characters preserved and befit for examination in the 
herbarium, is as follows 

** With a delicate scymetar-ahsped knife, or scal¬ 
pel, such as is found in a surgeon’s instrument case, 
1 make a double sec^iem, through the middle, from 
the top of the pileus to the base of the stipes, so as 
to remove a slice. This, it will be at once seen, 

, shows the vertical outline of the whole the 

internal nature of its stipes, whether hollow, or 
spongy, or solid; the thickness of the pUeua and the 
peculiarities of the gills, whether equ^ or unequal 
in length, decurrent upon the stipes or otherwise, 
Ac. There will then remain the two sides or (nearly) 
half the Fungua, which each ifi itself gives a correct 
idea, if I may so express myself, of toe whole cir¬ 
cumference of the plant. But before we proceed to 
dry them, it is necessary to separate the stipes from 
the pileus, and from the latter to* scrape out the 
fieshy Umellet, or gille, if it be an Agaric, or the 
of the Bolebu. We ^ve thus the fungus' divided 
into five portions; a central thin slice, two (nearly) 
halves of the stipes and the same aectioos of the 
^[lileus:—these, after being a little exposed to the 
air that they may part with some of their moisture, 
but not so long that they shrivel, are to be placed 
between dry blotting paper and subjected to pressure 
as other pluta: the pap^ being changed daily till 
the specimens are penb^y dry. When this is the 
case, the central portion or slice, and the two halves 
ctf the stipes, are to be fastened upon white paper, 
together with the respective halves of the pileus upon 
tile top of the latter, in tiieir original position. He 
will tiw be three sections, from which a correct 

the iriiole ^dant mw be obtained. The rofea 
and ewiMfo tA such specua as potseaa them, must be 
retained. 

*' Witii care, even the moet fogadons species, such 
^ Agarieae fimetvriae, omIks, Ac., maybe very 
well preaervM, aocor^^ to title method. 

** Some dt tiw smaller and less fieaby kinds will 
not reqnire to hove tiieir laaellm remov^, such as 
JU^et, «KPUws, gttUrieulaive, Ac« lu 


proceu for drying the fleshy and have now 

many specimens i^ my herbarium preserved ae* 
cording to this method. Not only is the outline of 
tile Fungve thus retained, and in most instances, 
its essential distinguishiag character; but tnere is 
this further odvaatage, that from the speoiiiiaBs 
containing a smaller quantity- of fleshy matter, tiiey 
are infinity leas liable to the depredations of inaecta 
than if the whole Aotpua were submitted to preaaure. 
In order to protect my herbarium in general, at 
much as possible from these troublesome visiters, 
1 wash (with a camel-hair pencil) or sprinkle, 
such specimena as are most subject to them, witii 
oil of turpentine, in which I-put a small'quantity 
of finely pounded corrosive sublimate. It is true 
that this substance is not dissolved to the oil; but 
by shaking the bottle before using it, it is widely 
spread over the specimen so treated, remains to 
protect toe plant alter the oil boa evaporated. Spirit 
I of wine extracts the color from the plant, and soils 
the paper on which the latter is fiiatened, as I hare 
ascertaiued by experience.” 


CHEESE CEMENT FOR WOOD, CHINA, 

Ac. 

CoMMoV glue is well known to be soluble in water, 
and that any length of time haa elapsed since 
its first application, toose articlea, therefore, whlob 
are glued together are only snch as are ordinarily to 
be kept dry, lest the moisture to whito they may be 
expoa^ should dissolve the glue which unites their 
various joints, and they fitil to pieces. The only 
prevention of this effect has bithe^ been peint or 
varnish to keep off tiie wet. Ihere ore, however, 
very many cases in which glue would be used were 
it not for this solubility, snto, for example, as rossels * 
to hold water, hot or cold j forniture for sea use, 
where they may be exposed to a damp atmosphere; 
show-boa^ for houses; extomol shutters and doon, 
and numerous other eases. It Is somewhat aniprl* 
sing, therefore, that no attempt should have been made 
in this country to introduce to general nie tiie fomed 
eheeee gtue, which is employed on the continent under 
most of toe above eircnmrtanoes and with complete 
snccese. Itiaknown, indeed, Maoementforjofadiig 
china and glass, and believe it is the same as Van* 
eouver’s cement, sold at a great prioe for that par¬ 
se. It is certmn, at least, that such artidea may 
jomed together with H, ao as to have a nest joln^ 
and to leiiit equally the unequal d^raas of ^empeim- 
’tvira to which such articles are exposed, and also 
water and acids. It may be nsefol then in joining 
broken galvanic troughs, Ao. Applied to wood it ie 
extreoMly tenadoos, and equally resisting. Thn 
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ftllowiiif U thfl receiptTaka eoBa freah cbaeaa 
mda with rich creamy milk) (Cheabira cheaie 
wiU do») ponod it, and wuh it in warm water 
ontil all the adnble part ii carried off by the 
^eei^-4bia aaay be qieratad in a rieve, or linen 
etotb, throogh which the cheeee U afterwarda 
preased to get rid of the water; when quite drained, 
it crumblea like atale bnad: it ia then dried 
spon nniixed paper, and in that state will keep 
fresh a Te *7 long time. 

Ibis material, whidi is caaeimi, mixed with a 
small proportion of butter, is not soluble in water, 
except by theadditionof qaick'lime: butbypoand- 
this with the mixture it' becomea transformed 
into a Very viscoua aort of cheese, which can be 
diluted wi^ water to the consistency required for 
the work. It JWer guieify, and teian gnite dry 
U cannot again be dtnofoed, therefore no more 
should be prepared than can pt immediately nsed. 
This is one of the causes why it has been ao little 
oaed t bnt at all erenta, a solid advantage is wortfi 
tile trouble and difficult of its preparation and use, 
besides these difficulties would b« greatly diminished 
by keeping in a well>closed vessel some powdered 
quick-lime, to mix with the esseun, at the time of 
poundiog. It would be still better to soften the 
easeum In hot water, and for expedition sake the 
two Bttbsteoces should be kept in a close vessel, 
being previously mixed dry and reduced to a Ane 
powder. It is applied in toe same manner as com¬ 
mon glue.' 

The above receipt was known to the ancieDts, 
even it ii snppoaed in toe time of the Greeks, and 
In the llbarishing age of the Italian sdiool at paint¬ 
ing, commonly employed to join together the vari¬ 
ous parts of their panel boards. 


THE MOLE. 

It is remarkable that this animal sometimes gives 
notice of a change of weather. The temperature or 
dryneu of the air governs its motions as to the 
d^th at which it lives or wbrks. This is partly from 
its inability to bear cold or thlrat, bnt toiddy from 
the aeoessity it is nnder of following ita natural food, 
the earthworm, which always descends as the cold or 
drpqgbt Inofeaies. In frosty weather, both worma 
apd moles are deqier in the ground thsn at other 
tisses, and both eeem to be sensible of an approach- 
Jog change to warmer weather before there are any 
•neraqptil^ signs of it in the atmosphere. When it 
,is obecrvod, therefore, that moles tre caitiog hills 
throng i^ienings in the froimi tnrf, or through a thin 
ceveriog of snow, a change to open weather may be 
shortly expected. 

The cauae of this iqipears to be is follows !>-{nie 
Batnral heat of the ea^ belnf for a time pent in 
by tile frosen inrfooe, aeeumBbSes below it; first in- 
dtes to aotl(H» the eoimsls, thaws the frosen surface, 
and at length eeoapet into the dr, which it wanna 
•nds^tenst andifnotoounterbalanoedbyagreater 
d^reee of cold in the atmos^ierel Mnp about a 
change. Changea from fro^ to mild weather, 
4dued.by the ascent of heat from the earth are often 
-Jinevidmt, that the dreumstanoe needs no confirms- 
proof, if praof were necessary, can- 
.nit.be.fmn tiun the common appeanmee of frost 
.«r wm0 remdning longer upon ground having a 
Mftm of rook beneath, than npon that where there 
to-none. Old foundations of hidings, which have 
.net been dug out, are easily bra^ by the same 


iqipearanee; and any subterraneous solid body, as 
large stones, drains, planks, or pieces of timber, 
msy be discovered in the same way ; and even a 
plsnk laid across a ditch at such times will remafa 
covered with snow fi>r many hours after the snow oe 
the ground is all melted and gone. This snfficientl| 
aocounts for the activity of the mole beforea change 
of weather, mid deeervea to be noted by the meteor¬ 
ologist among his other prognostics of the weather. 

ile mole, tiiongh gmei^y a despised and per¬ 
secuted animal, is neverthelm useful in some de- 
gree*to the husbandman, in being the natural drainer 
at his land, and destroyer of worms- To other in¬ 
ferior animals he is a sapper and miner, forming for 
them their safe retreats and well-secured dormito¬ 
ries .—gf Naiurai ^fory. 


MISCELLANIES. 

^ Vamiih for Jloofr and Shoec.-^T^rtt tUccipt, 
Taken from “ Walton'* Angler '*—Take a pint of 
linseed oil with half a pound of mutton suet, the 
Mme quaotity of beea' wax, and « small piece of 
rosin. Boil all this in a pipkin together, and use it 
when milk-warm with a hair brush; two applica¬ 
tions will make the artlclea waterproof. 

Second Receipt.—^Common tar Is to be made 
warm, and brushed over the soles of boots or shoes; 
these ere to be put near the fire, that the tar may 
be absorbed. When this is the case, a second, and 
afterwards a third, may be used with advantage. 
Iliia is not applicable to the upper leathers, though 
it makes the soles very nindi more durable, and 
impervious to moUtnre. 

Third Receipt, —India-rubber varnish is a valua¬ 
ble article wherewith to anoint the upper leather of 
boots and shoes s it coven them, however, merely 
with a reaistiDg Tarojfih, but the lower parti subject 
to abrarion from contact with the ground are little 
be^tted by iti application. 

The Blaet t» Iron Smelting fitmaeee was origi¬ 
nally produced by means of bellows; and so strong 
was toe prejudice in favor of this method, that 
when toe iron cylinden were first proposed it was 
with the greatest difficulty they obtaiued a trial 
nor was it till after tbe lapse of several years that 
the *'stubborn feet” of their prodocing twice tbe 
quantity of iron which bad b^n ever reached by 
the old bellows, led to their universal adoption. 
Tbe Tintern Abbey Works were the fint at which 
oylindera were employed. The density of the blast 
fnrnished by tbe bellows rarely exceeded one pound 
on tbe square Inch, but the increase through tl}e. 
omployment of tbe cylinders is, in some instances, 
four-fold, and on tbe average more than double. 

Ibr MUdaie on TVees.—To 4 gallons of rain or 
river water add 211m. soft soap, 1 lb. fibwera of soL 
phnr, 1 lb. roll tobacco, 1 quart fresh slacked lime, 
and 1 pint of spirits of tor^tine. Mix the whole 
well together, and boil the mixtnre alowly for half- 
ao-bonr. 


A perfect Soloeni gf. ChoMfoAouc.—Take equal 
weights o( sniphnrie acid and water, mix them, and 
whra cold add • quantity of it to a quntity. of mi of 
turpentine, end agitate thoroughly { tiie mW will 
become oolored by uniting witii, or dien^ toe 
reeln} let toe add subtil, and decant the.'cleer 
spirits. Repeat tbe (^ration until tiie add sub- 
sidea without being dlsralored. The oil at twpeu’ 
tine thus prepared, with warmth, end etroiif iole> 
light, is aperfeet Mlveat (ffeaontehouo. 
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CHINESE, OR ARTIFICIAL FIRE-WORKS. 

Many of our readers no doubt witnessed an exhi¬ 
bition so called at the Colosseum tome time back, 
and also, perhaps, may bare seen the same at 
Leicester Square some years preTiously—'this it is 
our present object to describe and explain. To 
snch as have ne^er viewed these imitation works, it 
may be necessary to remark, that the room it in 
darkness, save such light as comes to it through 
various transparencies, &c., which are to cut out 
as to represent such objects u are naually pro¬ 
duced by real fire-works, and by hidden machinery 
the whole appears to be in motion, exactly the same 
as if madeof gunpowder, though without its cost, 
smell, and danger. The following are plain di¬ 
rections to form and manage them:— 

First, procure a frame, three or four feet square, 
and twelve or fourteen inches deep. Stand this 
upright, and place along its sid^ three or four 
lamps or candles $ place also a ledge or groove in 
the front and one at bottom to sUde e pictnre in. 
Thia ia to hold such pietaros aa Figs. ABODE, 
&c., afterwards to be described, and place two 
wires across it, with a loop in the middle of each, 
to bear an axle or spindle, which may be made also 
of a bit of thick wire. One end of thit apindle, 
that at the back, it to have a handle { the front 
end of it it to bear the wheels 6 H or I, and 
which wheels when in motion must turn dote to 
the front of the box, as close indeed as possible. 
This spindle also on the front end may have fas¬ 
tened to it a wheel, of two feet diameter, made of 
a thin hoop outside, and four or six wire spokes. 
If thia is made properly, when the handle is turned 
round, the spindle and wheel will turn with it, and 
if a person were to stand in iront of it, be would 
not be able to see the candles through the wheel 
itself, but only in the space around it; so that if a 
frame or picture be slid into the groove made for 
it, and that frame be made quite black, except a 
round hole equal in diameter to the wheel, nothing 
whatever of the lights will be visible, bat the ^lare 
of them. This will render plain what ia to follow 
Consider what designs you will have', and make 
as many stretching frames (like those fbr pictures,) 
as there are to be figures. Stretch upon them 
calico, paper, or parchment, and pidnt them on 
both sides blsck, with oil p«ot«r tiat lamp black, 
water, and aise. When dry, paneh out upon them 
the proposed design, taking eare, that if it is one 
which IS to appear in motion, the centre must 
coincide with the end of die spindle, (an inch or 
'lwo is of little consequence.) We will suppose 
that in this manner you have prepared the ^gs. 
CDS and P. Placing either of them in its* 
proper place in front of the lights, of oourte the 
illammated part will be ooineident with the figure 
cut out, and aH else ha in darknesa. Hie exhibition 
of any number ef anch woald soon become mo¬ 
notonous, without vnriatioB of erior and of motion ; 
these improvements srs easily managed. Paste on 
the prepared dmign a sheet of flssw peper, and 
color the spots where it appears with cs^nine, 
Prufsisa blue, verdigris green, or any dye color, 
which wiU sceoinplish aU thst eu be desired on 
this h e a d , • yoo desire it to be eHremely bril¬ 
liant, vsnt&li’d^ Colored paper oVer afterwards, or 
else mis thecc^r with vanifti at first 
To produce ihe effects of motion is the objeet of 
Che wire wheel within the box. To turn it by itself 
ulone gives some littie twi nkhng, but to produce 


tbe quivering light, necessary to make the front 
objects seem in motion, sod casting out sparks of 
fire, other wheels are necessary. See Hgs. O H I. 
These motion wheels are made of paper or parch¬ 
ment, exactly as explained in the objeet frames, 
except that the boles as' represented in the figures 
are cut out like spokes, with a penknife, and they 
are fastened eaoh to a hoop, whioh fits tightly upon 
the hoop of the wire wheel, so that when that turns, 
the one fixed to it turns also. Now we will see tbe 
effect of a variety of design here also. Supposing 
the wheel Q be fixed in its place, and the design E 
be in front of it, if the wheel be turned round, the 
only effect will be that E will glitter, and have a 
quivering appearance, but no motion on its centre. 
When therefore (i is used, only such object as D 
should be put before it, either white or colored. 
This forms a first variety. 

Instead of 6, place the wheel H, and tbe object £ 
as before. When the wheel is turned, the object 
will seem to revolve also in Che same direction, 
and also sparks will sppear to fly from tbe centre 
to the etraumfrreBce. This wheel then is adapted 
to such objects as have a smgle uniform motion 
only, which forms the second variety. Such is 
object D. ' 

A fourth variety it formed by a wheel, cut out as 
represented in I. In this case Ibe objeet put in 
front will teem to have two motions; one from the 
centre, the other away from it according aa it may 
reach to tbe inner or outer circle. Of this descrip¬ 
tion is design F. 

The whwls should not be turned too quickly, or 
a mistiness will occur, rather than tbe twinkling 
light required ; also the holes punched out should 
be of various sizes, and closer together towards tbe 
centre of motion than at the more distant parta. 
A Jierjf rain may easily be contrived by having a 
roller at tbe top of the box, and anofber below— 
upon which is wound a long coil of black paper, 
punched full and irregularly with small holes. 
This being pulled down, by turning the lower roller, 
as the boles are in motion, and pervious to light, 
tbe effect will be like tUht of a shower of fire. If 
the same roll of paper be passed upwards, it will 
appear like a fountain of fire, especially if an ob¬ 
ject, made upon the principle of Fig. D, be placed 
either before or behind it. 

The tnotp itorm, aa represented by the magic 
lanthoro in Mr. Cbilde'i exhibition, is conducted 
upon thia principle; it being caus^ by a black 
•lider, apecked with hole# through the varnish, 
being drawn «p. when tbe white specks, suffering 
the light to pass through, look like flakes of snow 
falling doten. Indeed the whole of tbe above may 
be eaiily adapted to tbe magic lantiiorn, ^ having 
«wooden slider, with h hraM wheel of requisite 
shape, ou one tide, to be turned by a thread around 
its ed^, and fixed by a screw in the middle. The 
other tide of ^ iUder may have a thiftiog glita, 
ef varied design and odor. It ahould be observed, 
however,, that dm light thrown by n magie landiorii 
is eeUom stMog enough to show them with rafi- 
fident vividoam. If it be desired to have Che 
appearance of a cone or dehe in motion, cat them 
oat, aa in Fig, K. We have, purpoealy varied the 
manner of catting ont the ol^eoti m C D fi end P, 
bat other methods and detigns will reatfy SBggeit 
themselves. 

The only application of the above which we are 
acquaiated is by Mr. Wallis, the lecturer, in 
that part ot bis apparatus repeienting tbe sun. 
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penon who bu seen it at all must haTo 
been delighted with ita extreme brUUaiiej and per¬ 
fection of motion—seeming to dart oat rays 
its disk on all sides simnltaneoaslT—so good indeed, 
that a geoUeman onee remarked to os, at the 
liOndon Ihstitation, ** Mr. Wallis's son is so 
excellent it guUi wamu ike ikeaire.*' Hu wmj it 
is managed is as follows—not regarding the manner 
of lighting, nor means of motion, wUch we shall 
hsTe a fatnre opportnnitj of doing when treating 
of astronomical apparatois: — we need onlf now 
observe, that the pecoliar effect of ita rajs is occa¬ 
sioned by there Mng two wheels in front of the 
lamp, made of white silk, and painted with black, 
BO that the light can pass only as represented on 
Figures A and B. When these wheels are made to 
revolve in different directiona, tfie rays will not 
seem to tnm either to the right or 1^, bat like 
rays from the centre ontwarda. The explanation 
of the apparent motion of the rays is easy. One 
wheel, ^m what we have already seen, would 
make the rays of l^ht seem to move one way; the 
other wheel oaoaea them to move in the eontrarj 
direction. Now, as it is impossible that our eyes 
can witness the doable and contrary motion, we 
view only that compounded of the two, which is, of 
course, rectilinear. * 


LIFE OP A PLANT. 

The ripe seed, when put into the ground at the 
proper season of Che year, after seeing up the 
moisture around it, throws downwards a radicle, 
or young root; then there rises upwards the 
plumule, or future stem, bearing upon it the two 
lobes of the seed. These expand, become green, 
and furnish the plant with nourishment, till the 
roots increase, and it gets young leaves of its own. 
The stem shoots upwards,* and ia famished with 
buds, which fhrowing out leaves and branches, the 
whole becomes a perfect plant, capable of,fixing 
itself, and taking up moisture by its roots, growing 
towards the light by its stem, and decomposing the 
air around it by ita leaves. The various organs it 
now has conspire to product flowers—these expand, 
delighting us by their fragrance and their bnuty. 
The atamens become ripe—their anthers burst, and 
scatter the pollen with which they ore stored; this 
is taken up by the stigma, aoef conveyed to the 
young seeds, which are thereby endowed with the 
]iower of growth. The parts of the flower, being 
no longer useful, fall away, while the seed inereaaea 
in sixe and perfection, until at last, when thoroughly 
•ripe, the parent plant either dies, or becomes dor¬ 
mant, until the warmth of a future season again 
calls it into a vigorous and renewed existence. 

Daring.the progress of these varioua develop¬ 
ments many curious phenomena present themselves 
to our notice. The sap, or moisture, passes up¬ 
wards and downwards through the veins, or sap- 
vessels i it ia exposed to the air at the leaves and 
flowers; and it ^posits in ita course wood, resioa, 
gums, starch, sugar, and numerous other products. 
One part b^mea green, another pink, a third 
vrhite, yellow, or brown; one yields • fragrant oil, 
another a nauseous drug ; one becomes a nutritioua 
vegetable, another a virulent poison. Some plants 
have a natural provision against drought, others, 
by their shape, remain uninjured by either wind or 
rain; some open their flowers only when the heat 
of the day is past, while many more expand their 
petals, and elevate thdr heads, only at toe light of 


the ana, elosing them again, ud folding them care- 
ftally up, at tiia approach of rain or of night. This 
ia called toe eleep ^pUmte, and is in many instances 
so regular in its recurrence^ as to indicate the time 
of the day. 

n Tbna in Sftcli flewsr and Bimpis belL 
Tbst in enr path uatroddeB lie, 

An eweet remembruoM which wll 

How fatt foeir winged moiaeats fly."—Saira. 

Plants may pass through the various stages of 
their existence in a few weeks or months t such as 
these are called etuiueU ; others spring up, grow, 
and produce their conservative organa one year, 
a^d their flowers and fruit the next: these are 
bteTtnialtf while trees, shrubs, and many herbs 
are perennial, that is, of many years gsowth, In- 
crearing continosUy in majesty, utility, strength, 
and beauty. 

But these, no lees than their more fleeting com- 
ptnions, moat at last arrive at the same termination, 
and although all Vn equally without the sense of 
feeling to appreciate the changes that constantly 
take place, yet plants are liable to many privations 
and casualties which might be thought to apper¬ 
tain alone to animal existence. Plants live and 
grow, though they cannot move—they select and 
take their food, though they have no month—their 
food digests, though they have no stomach—they 
breathe, yet without lungs—they sleep, yet know 
not that it is night—thay have a natural heat, and 
fluid circulation, yet without a beait—they are 
benumbed by frost, revivified by warmth—are killed 
by poison, and by deprivation of nutriment.—grow 
pletooric by auperabuodance—become more vigo¬ 
rous by stimulants, and daring the whole period 
of their existence are subject to injury, disease, 
and death. 


OXYGEN. 

(Returned /nm page 293.^ 

Bip. 16 .—Combuetion of Photphorut. Instead 
of sulphur, (used in the last axperiment), substitute 
a small piece of phosphorus, previously lighted. 
The "vividness of the light now produced is so 
brilliaot, that the eye can scarcely bear its intensity. 
A white flaky powder will escape, which is phos¬ 
phoric acid. As this is extremely dissgreeab'e, 
and excites coughing, the escape should be pre¬ 
vented, by the hudle of the spoon passing through 
a cork fitting the top of the jar containing the 
oxygen. 

ATofo.—In tots experiment, as well as in any 
other in which heated phosphorus, lead, tin, an¬ 
timony, or xtoe, is to be fused or burnt, a brass • 
spoon is to be used, and not a platinum one, as 
this metal unites to the substances mentioned, 
when they are red hot, with so enei^etic an action, 
that deflagration and donation often ensue, to the 
imminent risk of the apparatus, and danger of the 
operator. 

Bx. 17. — Chmbuitian tf Phoepkorue under 
Water. Put a small portion of phosphorus into a 
deep glass, with as much cold water as will cover it. 
Then fill it op with hot water, and toe phosphorus 
will be seen to melt. Press from a bladder, through 
a email metallic pipe, a stream of oxygen on the 
phosphorus, and a brilliant combustion will ensue 
under water. 

Note .—In every experiment with phosphorus the 
greatest caution ia necessary, it must be cut under 
water, and carefully pretend ta water. 
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B*. 18.— 

Drop into • jar, containing oxygen gaa, a few 
grain! of Homberg*! pyropkorua. As aoon aa it 
eitten the gaa it inflamea, and fella to the bottom 
of the jar in exceedingly brilliant aparka, like rain. 

Bx. 19.~Suapend a piece of kne watch spring 
wire to a cork, which fits the top of a glass jar. 
Fasten a minute piece of phoaphorua to lower 
end of the wire, and immerse It in the jar when 
tilled with oxygen, the phosphorus being first 
lighted, llie wire will under these circumstances 
take fire, and bom gradually away, with the most 
beautiful scintillation. In this experiment the glass 
jar or receiver should hold at least a qnart, and 
should have a little water the bottom of it 'to 
catch the (glowing sparks, which would otherwise 
])ierce or crack the glass—tliese sparks are an oxyde 
of iron. 

E.r. 20.—Combfufion ^ ^me.—Prepore a bind, 
der, filled with oxygen, with a bIow>pipe, a tajwring 
ttilw, or a tobacco pipe stem, so^hat the gas within 
it may be pressed out in a fine stream, when 
rt><|uired. This done, take a tbiuk pitwe of char¬ 
coal, bore a small cavity in it, and in the cavity 
put some xinc filings. Liglit the charcoal around 
the metal, and urge it with the jet of gas from 
the bladder, the xinc will melt, become red hut, 
ami finally be resolved into a beautifully brilliant 
u’hitish-blne fiame. It is now uniting with oxygen, 
forming the white oxyde of xinc, which escapes iu 
copious white fumes. 



Et. 21 .—Comlualion of Lime. Instead of the 
metals used before, make the experiment with a 
])itice of lime, the sixe of a pea, which will soon 
itecome of so vivid and overpowering a light, that 
the eye cannot support it for an instant; it will 
cast a strong reflection upon the ceiling or a wall, 
eo that the minutest objects may be discerned : it 
is m fact a modification of the well-known Ary- 
hydrogen XAght, or Lime Light, as it U indifferently 
called. 

Rx, 22.—Comhuetion Antimony. This metal 
burns so rapidly, aa to be attended with a slight 
explosion. The flame is intensely white,'and dif¬ 
ferent from that of any other metal, forming what 
are called argentine flowers, or t^ white oxyde 
of antimony. Very brilliant sparks are generally 
thrown off* during combustion. 

Rx. 2Z. —Splendid Combuetion <f Caet Irgp. 
Place in the hole of the charcoal a cast-iron epara- 
ble, or small nail. Urge it with the stream of 
oxygen, and presently it will inflame; and although 
UiK bladder of gas be then withdrawn, it will 
continue of itself to throw out a complete shower 
of the most intensely brilliant Iparks, Ul the whole 
of the iron u consumed, or rather changed into an 
oxyde. This is one of the molt beau^ol experi- 
Dieuts that even chemistry yields. 

2i.--Svpport Animal Hfe. I.et two 
equal-sized jars be plac^ npon a table—one full of 
oxygen, the other of atmospheric air. Into each 
of them let a mouse be dropped. The animal 
immersed in the oxygen will live five times as long 
as that ui tlie air, or in the exact proportion of the 


oxygen in the two vessels, aa atmospheric (ur oon- 
lists oi one-fifth oxygen, and the rest nitrogen— 
the laat not being fit for respiratim. Lavoisier 
ascertained that a man oonsumes thirty-two onneea 
troy of oxygen gaa in twenty-fear hours. 

Rx. 25.—In each of two jars, prepared as above 
—that is, (me filled with oxygen, the other with 
air—immerse a lighted taper; one'of the two tapers 
will burn five times as long as the other, showing 
that oxygen is necessary alike fer combustion and 
respiration, and that it follows the same law in both 
instances—a valuable feet for the chemist, as it 
emiblea him to know the general effect of a gaa 
upon respiration, without it; being necessary to sub¬ 
ject animals to torturing experiments. 

Rx. 26 .—Cmaee tf fAe Bed Color of the BIo(mL 
Tlie blood when it enters the arteries is red—in 
its passage through the veins it becomes pur)de, 
atul when it meets widi oxygen in the lungs it again 
becomes red. Ihis may be proved artificially, 
Vhus:—Withdraw quickly a phial, containing oxy 
gen gas, and pour into it a spoonful of dark venous 
blood. Cork the bottle, and shake it np. The 
blond nigtiiig thus with the oxygen will mmd attain 
a bright Vermillion color. 

Kx. 27.—Four into a large-mouthed phial some 
dark venous blood. Cork it well, and let it rest 
for some time. The blood will absorb all the 
oxygen in the common air of the bottle, as may be 
proved by Inserting a lighted taper into the mouth, 
whir.li will he quickly extinguished, there being no 
oxygen left to support combustion. 

(Continued on page 325.^ 


SOAPS. 

Soaps are divid(^d into those that are soluble, and 
those that are insoluble. The latter afe generally 
produced by double decomposition. It is the for¬ 
mation of these soaps ihat renders water, containing 
sulphate of lime, such as that drawn from wells 
dug fe strata of the ternary formation, improper 
for washing; for in that case, a sulphate of potash 
or of soda is produced, and an insoluble soap of 
lime results, which is ^rown down in flocculi. In 
order to use these waters, it is necessary to boil 
them previously, to remove the sulphate of Ume, 
which they hold in solution in consequence of 
containing earboetc acid gas, and which is deposited 
when the gas is driven off by heat. 

The soluble soaps are naturally divided into Aord 
and 9(ift: the former being produced by means of 
soda, and the latter of potash acting upon fetty 
Bubstances. The fats and oils employ^ iUko exert 
considerable influence on the hardness of soapsr* 
Tallows produce with the same alkali a harder loap 
than the oils, and of these latter bddiea, the drying 
oils of linseed and poppy remain the softest. The 
soda or barilla need in all aoaps is, before mixfog 
with the other ingredients, rendered caustic by its 
solution in water, passing through a vat filled with 
quicklinie, and ^viag • felse bottom Uirougb 
which it trickles. 

COMUOK BABD SOAPS. 

Hard S'oep.—Upon one ton of tallow put Into 
the soap pan about 200 gallons of soda ley, of 
specific gravity 1’040 being poured, heat is ap* 
plied, and after a very genUe ebullition for about 
four hours, ftw fiift will found to be completely 
saponified, by the test of s knife d^p^ into it> 
when it will be seen that the fluid will at once 
separate u^n the steel blade from the soapy paste* 
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Hm Are being witiidrawn, the uuae it allowed to 
cool daring one houTt after which the nent lye it 
drawn off, and a datilar charge introdooed at at 

• first, and the boiling prooett it renewed and conti¬ 
nued for the same time, and so on fbr tiz or teren 
timet, inoceaiing tiie ttroigtii of the lye each time. 
When boiM enough (a knowledge of iriudi prao. 
tice only will give,) the soap, now complete, is 
drawn off, and ponred into frames, where, in 
twenty-four hours or more, aeoording to the teatcm 
of the year, it will hare b^me auffidently auUd to 
be cut into squares for sale. The abore ingredients, 
namely 20 cwt. of tallow, and li cwt. of real 
soda, or 71 cwt. of barilla will make 32 cwt. of 
good hard soap. Should the soda oontain much 
sulphur, it will be of a blue color; should this be 
the case, it is diffused in s weak eolation of sod^ 
moderately heated, the blackish blue portion is 
predpltatra, and the upper part being ponred off 
forms a vhUe totg} often callra cord soap; in tiUs 
case the residue boiled again with roein, or coarse 
animal substances, and other refuse, forms the 
coarse fallow aoop of the shops. If after tiu 
mixture of the last solution of so^ the subsidence 
be disturbed by stirring the liquid a little *now and 
then, and the whole be quickly cooled, the blue 
precipitate will be arrested and distributed through¬ 
out the mass in streaks, forming mottled soup. 

Marbled Soap, such as is used for wash balls, 
&c. is chiefly a French manufacture. It is made by 
adding a small quantity of sulphate of iron during 
the first bpUing. The alkali seixes tiie acid of the 
sulphate, and seta peroxyde of iron free to mingle 
witJi tite paste, to absorb more or less oxygen, and 
to produce thereby a vari^y of tints, of black, 
brown, red and yellow. Marseilles is celebrated 
for a soap pf this kind. 

BOVT SOAPS. 

Tlie principal difference between soaps with base 
of soda, and soap with hue of potash, dei)endH 
upon their mode of combination with water. The 
former absorb a large quantity of it and Ifrcome 
solid, they are chemical hydrates; the others expe¬ 
rience a much feebler cohesive attrai'tion, but they 
retain much more water in t state of mere mixture. 

Three parts of fat afford in general, fully five 
parts of soda soap, well dried in the oi>en air, but 
three parts of fat or oil will afford from aix to seven 
parts of potash soap of moderate eonsistence. From 
its greater volubility, more alkaline reaction, aod 
lower price, potesh, or foap, ia preferred for 
many purposes, and especially for acouring woollen 
yarti and stuffs. 

^ Soft soaps are usually made in this country with 
whale, seal, olive, and linseed oils, aod a certain 
quantity of t|Uow. 'When tallow is added, the 
object is to produce white and somewhat solid 
grains of* stearic soap in the transparent mau, 
called figging, because the soap then reaembles the 
granular texture of a fig. The process is as fol¬ 
lows The potash of commerce is made perfectly 
caustic with lime, and in two aolntions of different 
strengths; a portion of the is ponied into the 
pan, and heated to neariy the bdling point of 
water, when some of the weaker lye ia intiodneed. 
After boiling some time, more oil and lye ore ponied 
in alternately, till the whole ia introdn^; stnmger 
lye is now added, and the boiling kept np veipr 
gently till the workman judges the saponification u 
eomplete, which is when the paste ceases to affect 
the tongue with an acrid pungency; when all milki- 
ness and opacity disappear, aj^ when a little of the i 


soap, placed to cool upmi a gloss plate, asaumes 
the proper consistency., 200 lbs. of oil require 
72 ^ of American potash of moderate quality, 
and the product ie 460 Um. of well boiled soap, 
^le procem occupies five or six hours. 

sorr Toiur sozvs. 

Um soft soaps are divisible into two clsssss. 
let. Good potaek aoqp, colored and scented in 
varioua ways, forms the baris of tiie JITqpfes, and 
other ordinary soft so^ of the perfluner. %, Peart 
eoap, which diffiers from the other both In physical 
properties, and in mode of preparation. 

OrdiiMary 8rft TWat 8^ is conducted in its 
manu&cture upon the above prindples, tlm fkt 
being good h^’s lard. The aoap shonld have n 
daziUng mowy whiteness; be semi-flnid; and pre¬ 
serve always ^e same appearance t each ‘soaps are 
in general request for shaving, and are moat conve¬ 
nient in use, especially for travellers; hence th<^ 
sale has become very considerable. 

Pearl Sqft Soap, or Almonde Cream. A FWch 
manufreture, which differs from the pre^ding 
chiefly in the details of Ite manu&etnre, whioh are 
as follows t —Weigh out 20 lbs. of purified bog’s 
lard on the one bud, and 10 lbs. of potass on the 
other; put the lard into a glased duns or earthen¬ 
ware vessel, gently hea^ upon a sand ba^, 
stirring it constantly with a wooden spatula, and 
when it ia half-melt^, and has a milky appearance, 
pour into it mie half at the lye, (the potash it la 
supposed has been already dissolved in water and 
pamed through quick lime,) still stirring s^ 
keeping up the temperature as equsily os possible; 
after an hour or so we shall percrive some frt 
fioatmg on the sur&ce, like a film of oil, and at 
the same time the soapy grannlation frUing to the 
bottom; we must then add a second portion of the 
lye, whereon the granulations disappear, and the 
paste is formed. It must, however, 1 m boiled three 
hours more, when it will become quite stiff; after 
cooling gradually it is to be pound^ strong^ in a 
marble mortar, along with the essence of bitter 
almonds, when it will be fit for sale. 

HABD TOIJ.BT SOAP. 


The soaps prepared for the perfumer are distin¬ 
guished into different species, according to the flit 
which forms their basis. Thus there is a soap of 
tallow, of bog’s lard, of oil of olives, of almonds, 
aud palm oiL ’The mixture of these various kinds, 
differently scented, forms the numberless varieties 
sold under so many fantastic names. 

Wittdeor So^ is made by mixing nine parts of 
good ox tallow, and one of olive oil, scentM with 
about one hundred parts by weight the oil of 
earraway, oil of lavender, and hil of rosemary, in 
the following proportions* * 

Hard Curd Soap, as above.... 100 ounces. 

* Oil of Carraway. 1 „ 

Oil of Lavender. i „ 

Oil of Rosemary. i „ 

So^ a la Boee is made of the following ingre¬ 
dients 

Olive Oil So^». SO pounds. 

Good TsUow Soap. 20 „ 

Finely Ground yemulUon .... 1^ ounce. 

of Rosa. 3 ounces. 

Essence of Cloves . 1 ounce. 

Essence of Cinnamon. 1 „ 

Essence of Bmgamot. 2^ ounces. 

Ihe bard soaps are to be kept at the beat of boil¬ 
ing water for an hour, with 3 Ibe. of water tu an 
unHnned copper | itn, the vcnnillion then added. 
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tnd when off the fire, the euences mixed well 
with it, by itirriiv them together. This is a eery 
perfect 10 ^, poseeuing a delieioas fragrance, a 
D^tifiil roseate hue, and the softest dete^ent 
properties, which keeping cannot impair. 

Soap au Bouquet .— 

Good Tallow So^. 30 lbs. 

Essence of Bergamot. 4 oz. 

Oils'of Clores, Sassafras and 

Thyme, each. 1 os. 

(Color) Brown Oehre .... 7 „ 
Cianomon Soap. — 

Good Tallow Soap. 30 lbs. 

Palm Oil Soap . 20 „ 

Essence of Cionamon. 7 oz. * 

Ditto, Sassafras. 1^^ „ 

*Ditto, Bergamot. II „ 

(Color) Yellow Oehre .... 1 lb. 

Oranqe Flower iS'o^.~' 

Tallow and Palm Oil Soap, as before, to which add 
of~ « 

Essence of Orange Flowers. 71 oz. 

Ditto Aabergria. 74 ,, 

r, 1 ( Chrome Yellow ... 8 

. 2 

Mueh Soap.— 

Tallow and Palm Oil Soap, as before, to which add 
of— 


tt 


Powder of Cloves, Roses, and Gilly 

Flowers, each. 4 oz. 

Essence of Bergamot and of Mosk 

each .... .f... 31 „ 

(Color) Brown Ochre. 4 „ 

Bitter Almond Soap is made by compounding 
60 lbs. of the beat curd soap with 10 ounces of the 
essence of bitter almonds. 

TVcnsparenf Soap. —Equal parts of tallow soap, 
made perfectly dry, and spirits of wine, are to be 
put into a copper still, which is plunged into a 
water bath; the heat applied to effect the solution 
should be as slight as possible, to avoid evaporating 
too much of the alcohol; the solution being effected 
must be suffered to settle, and after a few hours 
repose, the supernatant liquid is drawn off into 
tin frames of the form desired for the cakes of Map. 
These do not acquire their transparency till after a 
few weeks' exposure to a dry atmosphere: they are 
colored by a strong alcoholic solution of archil for 
the rose tint, and of turmeric for the deep yellow. 
Transparent soaps, however pleasing to t^ eye, 
ore always of indifferent quali^; they ore never so 
detergent as ordinary loaps, and they eventually 
acquire a disagreeable smeU. 

Caetile Soap is made of the coarser kinds of olive 
, oil and soda, the cobr being given as described 
under marbled so^. 

Cocoa-nut Oil Shop has been lately made 
London, and is umilar in its gmeral properties to 
the ordinary palm soap, bat has otiters of a re¬ 
markable kind, besides its dissolving with extreme 
rapidity; it w^ wash linen with sea water, hence 
it is of^ called marine soap, and ia much bought 
for ship use. 


MARBLING OP PAPER AND 
BOOK EDGES. 

Wx presume that tiie following instructions for 
the marbling of paper will be of use to our readers 
generally. To bookbinders in country towns we 
know that they will be invaluable; and they must 
b* sarTiceable to all others who have occasion to 


make nae of marble p^per, and wish to have it 
che^. Ihe first thing reqitired ia a wooden irought 
made of inch deal, about (me inch and three- 
foortha in depth, and half an intdi in length and 
.breadth laiger tiun the sheeta of paper that are 
to be marbl^ nds proportion betw^n the size 
of the trough and paper should always Im observed, 
to prevent waste of color; of course, troughs of 
various sizes will be required, where paper of 
various sizes is to be marbled. The trough must 
be water-tight, and the edges of the aides of it 
mutt be sloped or bevelled off on the outside, to 
prevent any drops of color wbi<di may fall on them, 
from running into the trough and aullyiog ita 
contents. 

A Skimmer, or dearing stick, must be provided 
for each trough i this is a piece of wood, two inches 
and a half wide, half an inch thick, and a$ long as 
the trough it belongs to i$ mide.inside: the use of 
this will be explained hereafter. 

A Stone and Muller of marble, or some oAer 
hard stone, the size according to the quantity of 
color required to be ground. Also a ilexible knife, 
for gathering the cobr together. 

A dozen or two of smdl glazed pipkine to hold 
colors in. The jiots being furnished with 
Bruehee made^as follows:—Take a round stick 
about as thick as your finger, and cut a notch all 
round one end of it; next, take some bristles, 
four or five inches long, and place them evenly 
round the stick, at the notched end, letting them 
project one inch and three-fonrths beyond the 
wo^; fasten the bristles to the stick by several 
turns of stout thread; cut away the ragged bristles, 
and tie up the brush firmly with fine cord. The 
use of tlie notch round the end of the liandle is 
to make the bristles spread out, when firmly tied 
up, so that when used, the color may be scattered 
about more abundantly. 

Rode for drying the fkaper on when.marbled are 
better: they should be round, at least the upper 
side ifeould, and about an inch and a quarter in 
breadth and thickness. Twelve rods 11 feet long 
will hang 34 quires of demy, or 44 quires of 
foolscap. 

Colorsof these use the following assortment,— 
Red. Vermillion, drop-lake, rose-pink, Venetian 
red, red ochre. Blue. Indigo blue, Prussian blue, 
verditer. Orangp^ Orauge lead, orange orpiment, 
Black. Ivory, blue black. Yellow. Dutch pink, 
yellow ochre, king's yellow, English pink. 

Now, with reap^ to grinding your colors; 
observe — the finer your colore are ground, the 
better and the cAeqper will your work be. Firet, 
your colors should be finely pounded, then mixed* 
with water to the consistence of pas^, and put in 
a color pot with the knife. From the pot, the 
color must be taken out a little at a time, and 
bvigated very fine with pure water. 

Compound Colors ore made by mixing the colon 
above-mentioned in certain proportions. The 
following may be particolarized:— To make a Red 
Color, mix three parts of rose-pink, with one of 
Vermillion. A finer Red. Four parts of rose-pink, 
two parts of venniUion, and one part of drop.lake; 
for very fine work use drop-lake alone, but use it 
very sparingly for it is a dear article. Yellow. 
Two puts of Dutch pink, and one part each of 
king’s ydlow and English pink. Green. Made by 
mixing blue and yellow. Bark Blue. Indigo; 
which may be made lighter by the addition of 
verditer. Orange BiBnon. Two porfe of Venetian 
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red, and one part of orange lead. A fine Orange, 
Put some Ane yellow ochre in a ladle orer a fire, 
and keep it there till it auumes a dark red color 
Take of this red ochre, finely pounded, and Of 
Venetian fed equal quantities; and add a little 
orange oruiment or rose pink, mix all well together. 
IJmher Wor. Equal quantities of Venetian red, 
orange lend, and ivory black : this can be lightened 
with orange lead, or darkened with ivory black. 
Cinnamon Color. Venetian red with a little 
Prussian blue. All other colors which may be 
wanted can be made by mixing together those 
already described, in a manner that will be dictated 
by experience. 

In addition to the articles already mentioned, 
obtain the following: a bottle of ox>gaU, a bottle 
of good oil of turpentine, and some pure water. 

Supposing you to be provided with the materials 
fur marbling, the next thing is to show you how 
to set about the operation. In the first place, the 
trough, already described, must be filled, at least 
to within an eighth of an invU of the top, with a 
nolntion of gum trngHcanth, which is to be«pre|>ared 
as follows:—Gum of a pale white semi'transpareut 
appearance (gum of a pure white or of a brownish 
color is often bad) U to be soaked *in water for at 
least forty*eight hours, in the proportion of half a 
pound to a guUuii and a half; this should make a 
gum water as thick as that used in miniature 
painting. Pass tlie solution of gum through a 
hair-sievc or linen cloth, and pour it into the 
trough, lit all cases, when the trough is to be 
used, the solution should be well stirred up with a 
few quills, and the surface of it cleared from film, 
&c., by the skimmer above described. 

Colore irttended to represent Veins are made by 
adding a small quantity of gall to the varioos colors, 
ind stirring each well up with a brush, in order 
tliat they may* be properly mixed. Previous to use, 
these mixtures of color and gall are to be tlynned 
with water to the consistence of cream, and are to 
be well stirred up. 

Colors for pi'oducing Spots like iMce-Work. 
Take some dark blue, or utkt^ color, add some gall to 
it, and about as much, or a little less, oil of turpen¬ 
tine ; stir all well together, and dilute with water. 

Your trough being prejiarcd, and your colors all 
at band, it will now proper td try if the latter 
are in a proper state. To do this, throw on the 
solution, by shaking the various color brushes over 
it, some spots of color. If the spots spread out 
larger than a crown piece in suse, the colors have 
^00 much gall: if the spots, after spreading out a 
little, contract again, there is too little gall in 
them. In the one case more color must be added, 
in the othq)*, more gall. 

If the colors are in good order, and paper is to 
be marbled, the whole surface of the solution in 
tile trough must be covered by colors, in spots, 
straaks, or whirls, according to the pattern re¬ 
quired and laid on according to directions which 
will be given presently. Hie paper should be 
previously prepared fiar receiving the colors, by 
dipping it over night in water, and laying the 
sheets on each other with a weight over them. 
The sheet of paper most be held by two comers, 
and laid in the most gentle and even manner on 
the solution covered with the colors, and there 
softly pressed with the hand that it may bear 
sverywtere on the solution; after which it must 
be raised and taken off with the saiqe care, and 
then hung to dry tfver the rods. 


The following directiema will serve to show how 
the various patterns are produced1. Throw on 
red till the solution is nearly covered, then some 
yellow, black, and green. You may add, if yo 
please, a little purple with plen^ of gall and 
water in it; you may twist the colors into any 
shape you choose by mwana of a qi^. 2. Throw 
ou red, yellow, black, and green, as before; bnt, 
for a last color, add some of the dark blue mixed 
with turpentine. 3. Throw on red, yellow, blank, 
and green in the proportion that you choose; the n 
with a quill, draw lines through the eobrs; after 
which throw on a greeter or quantity of blue, 
green, pink, or purple, much dilated, and con- 
taining plenty of gall and turpentine. 4 . Throw 
on very fine red for veins; then plenty of the 
turpentine blue. If your colors are good this 
pri^QCrs a handsome pattern in a short time. ft. 
Throw on some dark blue mixed with turpentine, 
and take tliis up^with a paper previously stained 
of a yellow, light blue, red, pink, or green color. 
To obtain a good green for t^ purpose, boil French 
berries in water, add a little spirit or liquid blue, 
and carefully brush over the paper, which must be 
good and well sixed, with this mixture. 

A few general and recapitulatory observations may 
not be uselew here. Let your materials be of the 
best quality. Grind your colors finely, and keep 
them clean. When your colors become too thick 
for use, add fresh ground color with water and a 
little gall to them, and stir them up well. Be 
particular in getting good turpentine. When the 
solution of gum gets dirtied throw it away and 
make a fresh one. 

The neatest and most convenient method of 
marbling the edges of books, is to dip one volume 
at a time, doing the ends first, and throwing back 
the boards to do the fore-edge; observing to hold 
the book tight vrith both Imnds, and not to dip 
deeper than the surface, to prevent the solution 
from spoiling the book. It is tiie safest way, 
probably, to tie the book between boards before 
dipping. And, for the sake of convenience and 
econuiny, when only a few books are to be mar¬ 
bled, a small trough should be used. 

Marbled paper is glazed by a machine simUar to 
that with which cottons are glazed, a sight of 
which may easily be bad at any calenderers. But 
a machine of this kind would only be required by 
such as might marble very largely. Brok-edgea 
are polished by the agate burnisher, and so might 
small pieces of paper be polished, which were 
required for any particular purpose. Good com¬ 
mon pressing, or at farthest hot-pressing, might • 
serve as well as glazing. For any fancy work it 
vwuld have a fine effect to varnish the marble 
]mper after it had been put to its destined purpose, 
and had become .dry. Paste and all moisture, it 
is well known, chase all the glaze away. Ilie 
application of a coat of varnish subsequent to the 
application of paste would double tbe beauty of 
the best marble paper made, and much improve 
the common kind, ti a trifling expense. 


MISCELLANIES. 

Animals in WhUinff, Chalk, ^.~An examina¬ 
tion of some of the finest powdered sorts of chalk 
which are used in trade has afforded ^fossor 
Ehrenberg tbe following result, that even io this 
finest condition not merely tite inoiganic part of 
the chalk is become separated, but that it remains 



304 


MAGAZINE OF SCIENCE. 


mixed with • great Dumber of weU<preaeiTed forme 
of the minute ehella of coral animalculea. Aa pow¬ 
dered chalk ia used for paper-hanginga, Profeisor 
Ebrenberg alao examined-these u well aa the walls 
of bia chambera, whidi were aimptjr washed with 
lime, and eren a kind of glased vellum paper called 
viaiting cardst and obtained the very visible.reault— 
demonstrating the minuteness of division of indepen¬ 
dent organic lift—-that those walla and paper-hang¬ 
inga, and to doabtieaa all similar walls of rooms, 
honses, and churches, and even,glaaed viaiting cards, 
prepared in the above-mention^ manner (of which 
cards, many however, are made with pure white lef d, 
without any addition of dialk) present, when mag¬ 
nified 300 diameters, and penetrated with Canada 
balsam, a delioate mosaic of eluant coralline animal- 
calcs, invisible to the naked eye, but, if auffidently 
magnified, more beautiful than any paindng that 
covers them,— Ann. 

TVenf/erriiip Imprettiont of Old Prinit .—One of 
the most ingenious inventiona we have witnessed for 
many a day it n prooesa, invented by Mr. Joseph 
Dixon, for traniferring iropreaaiona to itone. The 
discovery was mide some seven or eight years since, 
and, by its meant, new and exact impressions of the 
leaves of old books, bank bills, engravings, he. may 
be obtained In an incredible brief space of time. 
The celerity and exactneu of the work are truly re¬ 
markable. A bank bill waa transferred by Mr. Dixon, 
in presence of the officers of the bank, with so much 
fidelity and predaion that the very aigners of the bill 
could not tell the difierence between the copies and 
the original. It ia due to Mr. Dixon to state, that 
he has obtained a patent for the process by whidi 
bank billi can be protected from hia own invention, 
•bonld it ever fall into the hands of rognes. The 
importance of the discovery ia in nowise inferior to 
that of the Daguen4otype, of which we have beard so 
much within the last half-year.—hftur York Mirror. 

Gat by a ATnc Proem.—An experiment in gas 
lighting by the Count de Val Marino was made yes¬ 
terday evening on a piece of waste ground at the 
back of Fetter Lane. A small gasometer was jerec- 
ttd, which ms connected by tubes to a furnace 
containing tbma retorta, one of which was partly 
filled with water, a second with tar, and both being 
decomposed in the third retort, formed the sole 
materials from which the gu wu prodneed. The 
process appeared to be extremely simple, and the 
novelty of the experiment oonaiated in the fact, that 
the water and tar were the only materials employed, 
though the bventor sap, that any kind of bitnmen 
^ or fttty matter'wonld answer the pnrpoae equally 
weU. After the lapse of about half an hour after 
the commencement of the proceu; the gu wu 
turned into the bnmers, and a pure and powerful 
light was prodneed, perfectly ftwe from smoke and 
unpleuant imell. The great advantagu of this 
kind over that prodneed mm coal, consists, it ia 
said, in the cbeapneu of its prodneing materials, 
the fadUty with which it la maanftetur^, and the 
perfection to iriiich it ia at once brooght, without 
the neceiaty of its nndergdng the tedious and ex- 
p^ennve prooen of condenaation and purification j 
for in this ma t a n ee, u soon u the preliminaries 
were oomplated, the light wu produced in a per- 
state, witeina few feet of the gwometer, which, 
altkonfb of inferior site, wu uid to be capable of 
afTonting light for 10 bo^rg to at leut 500 lamps 
or burners. The price -vrw will be, it ia estimated 


not more than one-tfaird that of coal gas—equally 
available for domutie use—and such that smaU 
gaaometera might, at a trifling expense. I>e fitted up 
at the back of gratu in private dwellings, from 
which the gu could be conveyed in Indian rubber 
bags to any part of the house, thereby preventing 
the many accidents which occur by the use of tubes 
or pipu.— Timet, Dee. 17. 

Vegetable Origin gf ike Diamond .—One of the 
most striking phpical irivutigations that have 
lately occur^, ia that of Sir D. Brewster by 
which he hu further shown the )irobabIe vege¬ 
table buis of the diamond. He had previonsly 
remarked several pecnliaritiu of atructnre in this 
gem, which inclined him to usign it an organic 
origin. Thus, ^r example, having detected a bub¬ 
ble of air in a diamond, Sir David transmitted 
through it a pencil of polarised light, and perceived 
round the bubble four luminous sectors, separated 
by the black cross. Now this could only be tc- 
eounted for by auigning a variable density from the 
emtre to the exterior, greatest against the bubble of 
air, whli^ must have exerted a degree of compres¬ 
sion on the matter in contact with it. On other 
oceuions, Sir D. Brewster had remarked in certain 
diamonds iuterpbsed carbonised parts. At the re¬ 
cent Liverpool meeting, this philoaopher commu¬ 
nicated what be conceived to be a novel phenome¬ 
non ; but it hu bean remarked in France in the 
diamond lensu prepared by M. Oberhanser; namely, 
an infinity of ve'y fine parallel lines, which are per¬ 
ceived in the diamond in a certain direction, and 
which are very prqadtcial to iti employment in the 
construction of lenses. These Hues had been 
r^rded in France aa fibres, or as fine cliannela. 
Sir D. Brewster considers them as separating so 
many layers of variable densities ; he counted many 
hundreds of them in list than the one-thirtieth of 
an inch, and to them he attributes the duplication 
of the. imagu, which were formerly auppoaed to be 
due to an ordinary effect of double refraction. He 
ia consequently led to imagine that if diamond lenses 
were worked parallel to the direction of thue layers, 
or, so that their axis was exactly perpendicular, they 
woold not be inflnenced by the presence of these 
lines ; the lens would act precisely u if the diamond 
were perfectly hoqiogeneoua. 

Sir David atatu, that he baa not observed this 
structure resulting from an assemblage of fine 
lamina of varying densitiu in any other mineral, 
not even in apophyllite or chabaiite, which prewnt 
different degreu of extraordinary refraction in 
different points of tiie crystal, depending on a ae^ 
oondary law of structure. Sir David, therefore, 
thinks this special atructnre in the diamond to bwa 
new indication of its vegetable origin, and that it 
wu formed by the aueceasive deposition of layers 
snbmittedto differentpreuuru.—JimiiM (jfSeienee. 


ANSWERS TO QUERIES 

I4S— Whatan tbt toys called Moaitiva Imvm, and kow 
mtdaf Antmered on page ilt. 

IW—How are aalmal (kaleunu prepared andwhiieaedf 
Jntwered on Vol. 2.page 197. 

lat^What Is madder eartalM. and bow prepared? 
^fwwerM M page 4 11 . 

I9S—Wbal urcablng macblae ti applicable to clover seed? 
Antieereimpagem. 

199—How u&eet wumade? Aniwered on page Zli 

154—How isricepuer made, andof wbat? .gniwer^oa 
pageWj, 
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ON MAKING AND PRESERVING 
artificial magnets. 

T Vi« methods employed bj scientific persons to 
in«lfp artificial magnets ace numerous. 'Iftey natn. 
rally divide themselves into two distinct classes; in 
one we are supposed to have one or more artiftcial 
magnets, by whose assistance wcare desirous of making 
others; and in the second class it is to be ima¬ 
gined that we have no one to b^in with, bat merely 
the bar or wire of steel of which we are desirous a 
magnet should be made, lliis diTision of the 
subject it will be most advisable to treat of first, 
leaving the former for a future opportonity. 

Fint. -By Eleetro-Magnetim. —It is a well- 
known fact in this science, that when a current of 
electricity is made to circulate around a bar of iron 
or steel, it induces in that steel magnetic properties, 
and that in a single instant; thus it forms a ready 
method of forming artificial magnits, both such as 
are straight, as well as those whinli are of the 
horse-shoe form. The appamtns usually employed 
for this pur{>oau ik follows ;—I^t A, Fi^. 2, 
represent a wire i'oiletl round a straight bar of soft 
iron, and let the ends of the coil dip into the two 
small cups, from which issue also two other wires, 
P and N, supposed to l>e coimcctedwith the positive 
and negative sides of a quart galvanic jar, in action. 

'Ilie very moment the connection with the pules 
of the battery is made, the soft iron bar will be 
found a powerful magnet, capable of faulding u 
considerable weight: the bar being of soft iron 
only, loses its attractive and directive property as 
soon as its connection with the battery is rut off. 

If, instead of the iron bar, one of liard steel 
be aubstiiuted, the magnet thus made will be perma¬ 
nent in its properties, forming as perfect a magnet 
as need be desired for ordinary purposes. It i.4 not 
necessary that it should remain within the coil any 
length of time, as all the virtue ii acquires is con¬ 
veyed to it instantly. 

FAeciric Hune-Shoe Maynefs may he made by 
the same method both temporary and permanent, 
by substituting a piece of iron or steel in that sfiape, 
and connecting it with the battery in a prujter man¬ 
ner. See Fig. .3. 

Froduced -by Jbrfion.—'I'hia method was pro¬ 
posed by Gay Lussac, as one available under cir¬ 
cumstances in which other methods are unattainable, 
as for example, the making of a compass needle, 
when cast away by shipwreck and other circum¬ 
stances, in which a weak and delicate needle is all 
that is required. 

< Make a piece of iron wire, (the thinner the better,) 
very soft, and suspend it vertically, it will be 
found a magnet; to render- the magnetism thus iq 
dttced permanent, put the lower end of the wire 
in a vice, the cleft of a stick, or any thing that will 
hold it firmly: now twist the wire till it breaks, 
and it will be found very hard and a permanent 
magnet^ 

By Perettsstoa.—A very simple and efficacious 
method has been publishM by Mr. Scoresby, in 
the ** Philosophical Transactions,*’ for 1822, p. 241. 
lliat iron becomes magnetic when struck by suc¬ 
cessive blows of a hammer, in the direction of the 
dipping needle, or about the position in which the 
tMg* is held m Fig. 4, was known to Dr. Gilbert 
In ue year 1600, but it is to Mr. Scuresby that • 
<fe owe a complete investigation of the subject, 
fn order to determine the effeets jiruduced by per¬ 
cussion, Mr. Scoresby used two niclhodb: the one 


I by observing the weight which the new magnet 
lifted : and the other, by injuring the deviation 
which it produced on a magnetic needle. Ttie 
experiments were mode with a bar of soft steel, 
six and a half inches long, one-fourth 'of an iwftb 
in diameter, and weighing 5^2 grains; it was placed 
in a vertical position, resting on a piece of tin, 
and struck on the top with a hammer of twelve 
ounces. The greatest effect was produced by about 
eighteen blows. When the steel bar was placed 
upon a stone, the effect was the same; but a great 
increase of power was obtained by supporting the 
lower end of the bar upon the upper end of another 
and larger bar, and striking it with a larger hammer. 

From the results of his experiments Mr. Scoresby 
deduced the following, as the proper application of 
his method of m^pietising. He says:— 

** I procured two bars of soft steel, thirty inches 
long and an inch broad, also six other fiat bars of 
soft steel, eight inches long and half an inch broad, 
and a large bar of soft in)n. Tlie large steel and 
iron bars were not, however, absolutely necessary, 

M wnamq;! pokers answer the purpose very well { 

but 1 was desirous to accelerate the proi'css by the 
use of substaiict*s capable of aiding the develofie- 
inent of the mugoeti^ properties in steel. 'I'lio 
large iron bar was tirst hammervtl in n vertical 
position; it was then laid un the ground with its 
acquired south pole towards the south, niul upon 
this end of it the large steel bars were rested 
while they were hammered; they were also luira- 
meretl upon each other. On tlie summit of one 
of the large steel bars, each of the sniall bars held 
also vertically, was hammered in succession: and 
in a few minutes they had oil aerrjuired considerable 
lifting powers. Two ut the smaller bars,.coniiettU'd 
by two short pieces ut soft iron in the form of a 
parallelogram, were dqw rubbed with the other 
four bars, in the manner of Canton. 'L'lii'se were 
then changed for two others, and these again for 
the last two. After treating each pair of bars in 
this way for a number of times, and changing them 
whenever tlie manipulations had been continued for 
about a minute, the whole of the bars wen; ut 
length found to be magnetised to saturation, each 
pair readily lifting above eight ounces. 

In accompiisliitig this object I took particular 
care that no magaetic substance was used in the 
])roce88. All the bars were fret-il of magnetism 
before the experiment, so that none of them, not 
even the largest, produced a deviation of five, de¬ 
grees on the compass at three inches distance. Any 
bars which had been strongly magnetised, and 
bad bad their magnetism dwtroyed or neutralised * 
(either by hammering, heating, or by the simulta¬ 
neous contact of the two poles of another magnet 
placed transversely,y 1 always found had a much 
greater facility for receiving polarity in the same 
direction as before then the (xintrary. Hence it 
generally hap|iened that one blow with the original 
north end downwards, produced as much effect as 
two or three blows did with the original south end 
downwards.** 

By this ingenious process, any person who has 
DO magnets within his reach may commuidcate the 
strongest degree of permanent magnetism to hard 
steel bars of any magnitude, the bars magnetised 
by percussion being employed, as in the process of 
Coulomb, to magnetise the larger bars which are 
required. 

By the Solar Ray$. —Mrs. Somerville made som^ 
simple and* well conducted experiments on the 
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effect of the violet nyi of the solar spectmm, in 
communicating pennt^t magnetiam. A sewing 
needle, an inch long, and devoid of magnetism, bad 
one of it covered with papa*, and the other 
exposed t# the violet rays, 5 feet distant from the 
prism which refncted them; in two hours it acquired 
magnetism, the exposed end exhibiting north polarity. 
The indigo rays produced an equal effect, and ^ 
blue and green tlie same in a less degree. The yel- 
low, orange, and red rays had no effect, even after 
three days exposure to their action; pieces of blue 
watch spring received a higher magnetism. When 
the sun’s light fell upon the expos^ end, through 
blue colored glass, or through blue or green riband, 
the same magnetic effects were prodneed. 

Mr. Canton'i Method of Frft/tow .—** Take a 
poker and tongs, or two bars of iron, the larger and 
the older the ^tter, and Axing the poker upright, as 
in Fig. 4, hold to it with the left hand, near the top, 
by a silk thread, one of the toft bars, having its 
marked end downwards ; then grasping the longs 
with the right hand, a little below their middle, and 
kei'ping them nearly in s vertical line, Iqjl the bar 
be rubbed with the lower end of the tongs, from the 
marked end of the bar to its upper end, about ten 
times on each side of it. By this means the bar will 
receive as much magnetism as will enable it to lift 
a small key at the marked end ; and this end of tlie 
bar being su8]>ended by its miildlc, or made to rest 
on a point, will turn to the north, and is colled 
its norM pole; tlie unmarked end being the south 
pole. 

To preteixe Magnets. —j^lagncls should, wheu 
laid aside, be placed as nearly as possible in the 
position which they would usMtine in consequence 
of the action of terre»itial magnetism ; if this be 
neglected, in process of time they will become gradu* 
ally weaker; and this deterioration is mostacculera* 
ted when ifS^'polcs have a position the retn-se of the 
natural one. Under these circumstances, indeed, un¬ 
less the magnet be made of the hardest steel, it will 
eventually lose the whole of its magnetic power. Two 
magnets may also very much weaken eoidi other, if 
they be kept, even fur a shoi't time, with their simi^ 
tar poles fronting each other. This will n*adiJy be 
understood from what has been said wiUi regard to 
magnetic induction. The polarity of the weaker 
magnet is rapidly impaired, and aumetimes actually 
reversed. All rough and violent treatment of a 
magnet should also ^ carefully avoided : every con¬ 
cussion or vibration among its particlea tends to 
Weaken its power. 

, Iforse-shoe magnets should have a short bar of 
soft iron, adapted to connect the two poln; and 
should never ^ laid by, without such a piece of iron 
adhering to fbem, and with a weight attached, as 
in Fig. 5. ‘ If hung up in this position, and the 
weight gradually increased day by day, its lifting 
power will increase very materially. Bar magnets 
should be kept in pairs, with their poles tum^ in 
contrary directions, and the dissimilar poles on 
each side connected by a bar of soft iron, so that 
Hie whole may form a parallelogram. They should 
fit into a box when thus arran^, so as to guard 
against accidental concussion, and to preserve them 
from the dampness of Che atmosphere. They should 
be polished not with a view of increaaing their 
magnetism, but because they are then less liable to 
contract rust. Both single magnets and needlea 
hare their power not only presqp^cd but increased, 
by keeping them surrounded with a mass of diy ■ 
Abugs of soft irqnt each particle of 'which will I 


re-act, by its induced magnetiam upon the fxdnt of 
the magnet to which it adheres, and {n 

that point its primitive magnetic state. 

In ^ •• Compte Rendu" for January 2ad, 1838, 
there is an important notice of a communication re> 
^vad from M. de la Rive, relative to the magnetis¬ 
ing of needles, by the nerves. ITie following is an 
extract:—“ Dr. Prevost, of Geneva, boa raeceeded 
in magnetising very delicate soft iron needles by 
placing them near the nerves, and perpendicular to 
the direction which he supposed the electric currant 
took. Tjtt magnetising took place at the moment 
when, irnmting the spinal marrow, a muscular con¬ 
traction was effected in the animal." 


SIMPLEST ELECTRICAL JAR. 

Many persons are desirous of constructing on 
electrical apparatus sufficient for giving shocks, 
without the cumVousness and expense of the usual 
machine. The following may assist them in thia 
intention:— 

A, Fig. 1, is a common phial, (the larger the 
better,) having a Httle water inside, corked tightly, 
and with a wire running through the cork to the 
bottom of the jar, and having a brass ball or a 
bullet upon the top of the wire outside. The phial 
is covered up to a certain height outside, as repre¬ 
sented, with tea lead, or tinfoil, or something 
similar; Dare two cat-skin rubbers, made like 
finger-stalls, and are to be used on the thumb and 
fore-finger of the right hand, a fur glove will 
answer still better; C is a black silk ribbon, about 
30 inches long ; B is a wire with a ball at the end, 
to act as a discharger for the phial when in use ; it 
is to he brut and applied so as to discharge the 
electricity from the jar. 

To use this apparatus: warm and dry the phial, 
&c. on the outsiilc, also warm the ribbon well; put 
the phial on a table without the discharger attached 
to it, and holding the warmed ribbon by its end ia 
.he left hand, chaw it through the thumb and finger 
which lA filliiished with the fur c'aps, holding it sa 
that it may pass over aud toucli the knob of the 
phial. The friction of the ribbon and fur will 
excite lliem, and the electricity thus disturbed will 
cliarge the phial. Repeat tliis briskly 1.) or 20 
timi's, and the phial will be found charged with 
rtiiid, and cnjudile of giving a shock wheu dUuliarged, 
as may be proved by holding the jar by its outward 
coating, (which may be done without danger of a 
shock,) and also in the same hand, in contact with 
the coating, the wire end of tlie discharging rod. 
Upon bringing the ball of this to the ball of the ^ 
phial, the shock will pass, and a snap, according to 
t^e size of the bottle, be heard. Another way of 
charging this simple apparatus is given thus, in 
“ Adams's Electricity:"— 

To Charffe the Jar.—Place thetwo fingcr-caps, 

D, on the fiist and middle finger of the left hand; 
hold the jar, A, at the *hihp time at the edge of the 
c i ting on the outside, between tlie thumb aud 
first finger of the same hand ; then take the ribbon 
in your riglit hand, and steadily and gently draw it 
upwards between the two rubbers, D, on the two 
fingers, taking care at the same time brass ball 
of the jar is kept nearly close to the ribbon, while 
it ia jMssiog through the fingers. By rciieating this 
o|>eration twelve or fourteen times, the electrical 
fire will pass into the jar, which will become 
cliarged, and by placing the dischargee, C, against 
t, as shown ia«thc figure, you will see a se n sible 
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■pvk psM from the btll of tbo j&r to that of tho 
discharger. If the apparatus is dry and in good 
order, you will hear the onckling of the fire when 
the ribbon is passing throng the fingers, and the 
jar will discharge at the distance of about half an 
inch between the balls.** 

If the shock is to be passed throngb the anna of 
aereral persons, they must join hands x the person 
at one end of the line must hold the knob of the 
discharger; and when the person at the other 
end touches the knob of the phial the shock will 
pass through them all, and according to ^ strength 
be felt at Ae fingers, wrists, elbows, or mest. 

Mr. Cavalio describes a atill more simple ap. 
paratus for producing the electric charge, though 
not so portable as the above, which he calls the 
Let/dm phial, and thus de8cri1>ea : 
"Take a glass tube of about 18 inches in length, 
and an inch, or an inch and a half in diameter, 
it ia immaterial whether one of itsiends be closed or 
not. Coat the inside of it with tin foil, but only 
from one extremity of it to about as far as its 
middle; the other part, which remains ancoateJ, 
we shall call the naked part of the instrument. 
Put a cork to the aperture of the coated end, and 
let a knobbed wire pass tlirough the coat, and come 
in contact with the coating. The instrument being 
thus prepared, hold it in one hand by the naked 
part, and with the other hand clean and dry>rub 
the outside of the coated part of the tube; but, 
after every three or fi)ur strokes, you must remove 
the rubbing hand, and must touch the knob of the 
wire, and in so doing a little spark will be drawn 
from it. By this means the coated end of the tube 
will gradually acquire a charge, which may be in¬ 
creased to a considerable degree. If then you 
grasp the outside of the coated end of the tube 
with one btmd, and touch the knob of the wire 
with the other band, yon will obtain a shock, &e. 

" In this experiment, the coated part of the 
tube answers the double office of electrical machine 
and of Leyden phial; the naked part of it being 
only a sort of handle to hold the instrument by. 
The friction on the outside of the tnbe accumulate 

quantity of ))nBitive electricity upon it, and this 
dectricity in virtue of its sphere of action, forces 
out of tlie inside a quantity of electiicity also 
positive. Then by taking the spark from the knob, 
this inside electricity, which is by the coating 
{ommunicated to the knob thmngh tlie wire, is 
removed, consequenily the inside remains under¬ 
charged or negative, and of course, the positive 
electricity of tlw outside comes closer to the surface 
4 of the glass, and begins to form the charge. By 
further rubbing and taking the spark from the 
knob, this charge is increas^, &c.’' 


ULTRAMARINE. 

Tais substance, which is one of the most brilliant 
colors of the palette, is also one of the moet last¬ 
ing. It is produced from lapis lazuli (lozulite), 
a bard species of stone, found in Persia, China, 
V and Great Bocharia. The stone is not uniform in 
its color i it often has white veins like marble, and 
is sprinkled with points and veins of a golden 
lostre. There are also ferruginous pyrites in it t 
that is, combinations of iron and sulphor. Having 
chosen portions of this stone free from veins and 
pyrites, it is only requisite to reduce it to an im¬ 
palpable powder, when it forms a fine blue color. 
Probably this was Ute original mode of preparing 


it, before the discovery of the proceM by meaai of 
which the color is separaMd from other matter 
which would tarnish it. 

The lasuUte is first broken into small pieces, to 
give an opportunity of catting away, ..with steel 
scissors, the white veins that may be found; all 
the parts that are of a fine color must then be pat 
into a crucible, and brought to a red beat; and 
when the matter is in this state, it is to be thrown 
into cold water. 

As (be lazulite will sustain a red heat withont 
changing color, the object of the operation ia to 
facilitate the trituration of the stone.* The pieces 
are then taken out of the water, then pounded in 
an iron mortar, passed through a sieve, and ground 
with water on p3r)>hyry or glass: a strong tena¬ 
cious paste is thus formed ; this is dried, and pro¬ 
duces a blue powder, more or less tinged with grey, 
according to the quality of the stone. This 
powder is then intimately blended with an equal 
weight of resinous paste, composed of new wax, 
Burgundy pitch, gum mastic, turpentine, and 
linseed oil. ia sxich pro|<ortic>na, that when the 
powder iS combined with it, the paste shall still 
continue pliant and manage;<ble. Tliis mixture, 
of course, must l^e united by heat, and the melted 
mass is then thrown into a dish full of water. It 
is kneaded at first with two spatulaa of nond, and 
with the hands when it is cold rnongli for that pur¬ 
pose. It is formed into rolls, which are put into a 
vessel full of water, where they must remain fifteen 
days, renewing the water occasionally ; this pro¬ 
cess causes a fermentation, by whieb the oxide of 
iron from the decomposed pyrites adheres still more 
closely to the mastic, in the same degree that the 
blue powder of the lazuUte separates from it. The 
paste is then pressed in a close vessel of water, wlien 
the ultramarine exudes, and colors the wa^. 

The first issue of the'color is the m<:,n. orilliant: 
for this reason the products are divided into three 
or fotf.' different classes, or grades of strength ; 
but wheu no more color can be gained by cold 
water, another issne can be ohtuined with the ud 
of warm water. Wheq at length nothing further 
can be procured in this way, the addition of a 
little soda to tbe mastic will draw out what is 
called the ashes of ultramarine, which is a mixture 
of a small jiortiou^uf the mass, a little oxide of 
iron, and a small portion of the color, forming a 
grey, of a more or less bluish tint. The ultrama¬ 
rine is then washed in boiling water, which 
carries off a little of the resinous matter mixed 
with it, and which lowers the brightness of its 
tone. * 

Although this color can sustain a red beat 
withont losing any rolor, yet it may .be destroyed 
by acids, which give the means of RstMtrtaining 
its purity In the following manner:— A pinch of 
this color being put into a gloss, and some nitre 
thrown upun it, the blue color is destroyed in a 
moment, only on earthy matter remaining, of a 
yellowish grey color, and tbe appearance of jelly. 
Neither cobalt nor Pmssian blue are changed by 
the odds, so that when ultramarine is adulterated 
by one of these articles, the fraud is easily disco¬ 
vered. A solution of indigo is not bright enough 
to tempt any one to use it in the fabrication of 
ultramarine, but should it be attempted to heighton 
the tone of ultramarine by this substance, the 
sulphuric acid will soon discover it, as this acid 
diies not act upon indigo. 
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FLOOR-CLOTH MANUFACTURE. 
at the Koyal InetituHon, 

BT MB. BKANDX. 

Trk wMn part of the manipulation (a aimilar to 
calico-prinfbig, the iignrea npon the blocki being 
Qpon a much larger a^e, and the clotha which are 
printed being of an infinltelj greater aize. Tlie 
common dimenaiona of a floor-cloth are 210 or 220 
square yards, and hence the immense aixe and often 
unseemly appearance of floor-cloth works. A 
stout canvass is chosen in the first instance. This 
is nailed to Ae extremity of a wooden frame, and 
stretched b^ieans of hooks which are attached to 
the other sides. It is then washed with a weak 
size and nihbed over with pumice s^one. No other 
Bubstiinue has yet been found which answers the 
purpose so well as this mineral. The next step is 
that of laying on the color, which is performed by 
placing (labs of paint over the canvass with a brush, 
and then rubhiiig or polishing it with a long peculiar 
shaped trowel. Four coats of paint are thus ap- 
]iHcd in front and tliree on the l^k of the cloth. 
To rt'move it ftom the fVame when these processes 
aie finished, a roller on a carriage is employed, 
upon which it is rolled and conveyed to the ex¬ 
tremity of the manufactory for *1116 purpose of 
being printed. 

It is (hen gradually transferred from the roller, 
and passed over a table which is 30 feet long and 
4 feet wide, made of plimks placed vertically, and as 
it proceeds over the table, the blocks, di}ip^ in the 
appropriate colors, a''C applied. The colors used 
are ochre, uinher, vermillion, and different kinds of 
chrome, mixed up with a little linseed oil and a little 
tur]>entine. 

The number of blocks applied to one pattern de¬ 
pends upon the number of colors. 

The firtit mode of applying the patterns was by 
stencils, that ‘is, the pattern was cut out in paper, 
and when the paper thus prepared was appl^ to 
the cloth to be punted, that portion where the 
ground was exposed by the interstice in the paper 
WHS traversed by a brush. Then a combination of 
stencilling and hand printing was had recourse to, 
the former process being first made use of, and then 
a block was applied, tbe stencilling forming the 
groundwork. Stencilling is now abandoned. In 

E rinting, it is necesssary that tbe tioth should first 
e rubbed over with a brush, else the colors will 
not adhere. Whether tbe effect is electrical sr not 
has not been ascertained. Every square yard of 
good oil-cloth weighs 3^ or 41 lbs., each gaining by 
the application of the jiaint 3 or 4 lbs. weight, and 
hence, the quality of this manufacture is judged of 
by tbe weight. Whiting is often used in spurious 
cloths, mixed'with oil. Cloth prepared in this way 
speedily cracks and becomes useless. 

Good cloth, with a very stout canvass, is used 
for covering venindahs, and will lost nine or ten 
years, while spuriuua cloth will become useless in 
one year. Floor-clotb is employed to cover roofs, 
as at tbe manufactory at Knigbtsbridge, and for 
gutters. In the latter case it is remarkable that 
water remaining in contact with it produces no 
iojuriouH effect. 

Painted baize for tables ia usually manufactured 
with a smooth side, and is printed with blocks of a 
fine structure resembling calico blocks. Fine 
canvass is employed; several coats of paint are 
laid on upon one side, and tbe other receives one coat, 
and is then strewed over witli wool, or flocked, as it 
is called. 


POLISHING MARBLES, &c. 

Thb following is the process of polishing the most 
common sorts of marble:—If tiie piece to be poliahed 
is a plane surface, it is first rubbed by means of 
another piece of marble, or bard stone, with the 
intervention of sand (of two sorts) and water} firsts 
with the finest river or drift sand, and then with 
common house or white sand, which latter leaves 
tbe surface sufficiently smooth for its subjection to 
tbe process of gritting. Three sorts of grit stone 
are employed: first, Newcastle grit; second, a fine 
grit broughf frxim the neighbourhood of Leeds; and, 
lasdy, a still finer, call^ snake grit, procured at 
Ayr, in Scotland. These are nibb^ successively 
on the surface with water alone; by these means the 
surface is gradually reduced to that closeness of tex¬ 
ture fitting it for the process of glazing, which is 
p^ormed by means of a wooden block having a 
thick piece of wooden stuff wound tightly round it; 
tbe interstices of the fibres of this are filled with 
prepared putty powder, or per-oxide of tin, and 
moistened with water: this being laid on the marble 
and loaded, it is drawn up and down tlie marble by 
means of a handle, being occasionally wetted, untU 
the desired gloss is produced. 

Tbe polishing of mouldings and enrichments is done 
with the same materials, but with rubbers varied iu 
shape according to that of tbe moulding or enridi- 
ment. The block ia not used in this case; in its stead 
a piece of linen cloth, folded to makeah&ndful: thi« 
alM contains tbe putty and water. 

With regard to the size of the sand rubbers em¬ 
ployed to polish a slab of large dimensions, they should 
never exceed two-thirds of its length, nor oue-tbird 
of its widtii; but if the price of marble is nmall, it 
may be sanded itself on a larger piece of stone. The 
grit rubbers are never larger than that they may be 
easily held in one hand; the largest block is about 
fourteen inches in icug^ and four inches and a half 
in breadth. 


JSatne, or Injiammahle Snow. — Hermann, of 
Moscow, examined a substance termed inflammable 
anow, which fell on the llth April, 1332, thirteen 
versts from W'olokalamask, and covered a con¬ 
siderable apace of ground, to the depth of 1 to 2 
inches. Color, wine-yellow, trahsparent: soft and 
elastic, like gum ; sp. gr. I’l; smelling like rancid 
oil; boros with a blue flame, without smoke; inso¬ 
luble in cold water; soluble in boiling water, upon 
which it iwims; soluble in boiling alcohol; dis¬ 
solves also in carbonate of soda, and acids sepirate 
from tbe solnttoQ a yellow viscid substance, soluble • 
in cold alcohol and which contains a peculiar aoid. 
^alyzed by oxide of copper it gave 
Carbon . . . 61.5 
Hydrogen. . . 7>0 

Oxygen . . . 31.5 

100 

He has named it eaine, or oil from^ieaven. 


THE CAUSE OF PLANETARY MOTION. 
That motion occasions all the changes which take 
place in the material world cannot be doubted; oil 
chemical change ia occasioned by tbe motion of the 
particles of bodies among themselves, and electrical, 
galvanic, and magnetic effects are occasioned by the 
constant motion of some all-powerful and oniveraal 
fluid or influence ; attempts therefore to assimilate 
these effects and to simplify the laws which govera 
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hai wtn rally attracted the attentioii of phi* 
loiophera in every age and country, more especUlj 
to eTplain the bravenly bodies. Their efforts, 
however, have been principally directed to ascertain 
the laws by which that morion appears to be regu¬ 
lated, rather than the eanse of it. It is ascertained 
that the planets are retained in their orbits by the 
centripetal and centrifugal foreee. Bat why do 
these bodies move at all? Why do they turn on 
their axes, and revolve in stated orbits ? Of what 
nature are those forces called centripetal and centri¬ 
fugal ; are they forces ftr le .* are they electrical or 
magnetic ? The present state of science seems to 
Indicate the latter, and the object of this pajief is 
to bring forward a few arguments to prove the 
nrionality of this opinion, and to adduce some 
experiments in support of it. I shall be allowed, 
perhaps, to make a supposition, and then ahow 
how far facts will corroborate or negative our 
position. 

I imagine the son, which is known to be the 
centre of our system, and consequently the centre 
of attraction fur all the planets, to contain a load¬ 
stone, equal, or nearly epual, to his polar diameter, 
or in other words, a ma^etic current or energy in 
the direction of its axis, for here the word loadstone 
is only used for the sake of convenience : and the 
remaining part of his bulk to be composed of some 
heterogeneous mass, somewhat similar to tiie crust 
of our earth; and that all the bodies of the system 
are similarly constitoted. If we can hut prove 
that this supposition is correct, the very formation 
of the planeta will cause their various motions, and 
tliey will finn tain the priucipuls of motion in them¬ 
selves : for example, the sun from ita containing a 
loadstone within its bulk, will attract the loadstones 
of the worlds which rotate around him, and with a 
power proportioned to their magnitudes and the 
square of their distances, as is (dtributed to gravita¬ 
tion, and the crust or outer surface of these bodies, 
from their nature, would rotate uimii their axes, 
because their surfaces are galvanic and their axes 
magnetic. The galvanic power inherent in the sun, 
the planets, and their moons would also prevent 
them approaching the sun too nearly, and as there 
is probably nothing in nature to weaken or augment 
the aggregate of either of these forces, they take 
that distance at wbibh the powers that move them 
counterbalance each other, and remain in the same 
orbit in which these forces, at first placed them. 

The above is, I am aware, a bold assumption, 
and it becomes me well to consider what arguments 
I can adduce in sopport of it; to do this intelligibly 
• it will be proper to allude to the facts at preseut 
known of galvanism and maguctiam, and argue 
from them, for minute as our experiments are con]- 
pared to the mighty scale of nature, yet,'depending 
for their effect on natural causes, we may be enabled 
to discover something relative to the cause of that 
motion whidi regulates the universe; and not only 
this, but perhaps the investigation may afford ns 
reason to attribute light and l^t to the same origin, 
and pursuing the same train of research, future 
philosophers may discover, that not only earth¬ 
quakes and volcanoes, but me whole extensive chain 
of chemical phenomena, composition, and decom¬ 
position, combustion, and erystaUixation are to be 
imputed to the same migh^ agent—galvanism. 
But to frets—u magnet attracts all bodies suscep¬ 
tible ot magnetism iu a ratio inversely as the square 
of its distance from them, and it may be easily 
proved that all metals when made a passage for the 


galvanic fluid are magnetic; Mr. Christie, 1*rnffnof 
Camming, Dr. IVail, Sir H. Davy, and otiiera 
have said, th^ in ad bodies whatever, even in 
stones, tome d^ree of magnetism may be elicited. 

But we ore obliged to depend upon the mere 
opinions of men however eminent, we can go far to 
PBOVx that this is the ca.‘ie; Sir II Davy has 
decomposed potass, sods, and some Of the earths, 
changing them into metals, and has carried on his 
researches so far as to leave no doubt that all the 
other earths are metallic also, and it may easily be 
shown that all metals are influenced Iw currents of 
magnetism or galvanism. This is a snMig argument 
in frvor of our hypothesis, as it shows ns why all 
bodies around us adhere or are attracted to the 
earth’s surface,* and supposing toe sun to be 
magnetic also, why the planets do nut fly off into 
boundless space : and in passing, I may mention 
that the diurnal variation of tlie magnetic needle 
follows the course of the sun, and that the snn'i 
rays also effect the needle, and disturb its directive 
power. But this is not the onij surprising fact 
relative }o the subject, on the contrary, every sne- 
ceediiig observation instead of vitiating the con¬ 
clusion I have drawn, seems to corroborate it. The 
cause of the eartii’s rotation upon its axis appears 
not yet to have been discovered; astronomers have, 
inde^, well ascertained that it docs rotate, and 1 
cannot doubt that they have accurately measured 
the time of ita rotation, but the cause of this 
motion is not defined; one lias attributed it to 
subterraneous fire ; anothfr to internal waters; a 
third to electrical agency. Perhajis a modification of 
tlie latter, joined to the jtower of an internal magnet 
will cause the motion; fur what 1 have supposed 
Co be the constituent formation of the siin is really 
known to be true as it res]iects the earth; there is 
within our globe a ^nowerful mognetiQ/ current, 
whose poles are nearly those of the cartff^s rotations; 
that tlie outer surface of the earth is galvanic is also 
evident; it is composed of strata of dissimilar 
met-ds separated from each other by layers of im¬ 
perfect conductors; it also aliounds in acids and 
water in contact with.tbem, thus forming active 
and extensive galvanic circles, which from being 
deposited around an internal magnet must rotate if 
left free to move. That the earth is hot a shell is 
not improbable; sn the contrary, many philosophers 
have mmntained that it is so, and with strung 
arguments in favor of the hypothesis: but I do 
nut wish those who advocate the opinion that it is 
filled with fire, nor yet those who in preference 
would have it full of water, to retract their opinions^ 
as the effect will be the same whether there is a 
free space within, whether fire or a liquid. This 
being the constitution of our earth, where is the 
irrationality of supposing that the sun and ail the 
planetary bodies are similarly constituted, and tbii 
the cause of their rotation upon their axes. Two 
of the planetary motions being thus explained, it 
may be presumed that magnetism and galvanism 
will produce the revolution of these worlds in tbeir 
orbits, it is known that the magnetic fluid is so 
subtile that it u scarcely impeded by passing through 
dense solids; a' strong magnet will attract a needle 
placed at the opposite side of a brick wall i the 
magnetic properties of the sun therefore would not 
be lost nor diverted from their course in posilDg 
through bis body, but would effect the gidvanie 
portion of our earth u well as his own surfroe | 
that it does influroos our earth being presumed* 
the effect wdhld be that our earth would revolve 
around the sun. o. r. 
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GENERAL RULES FOR THE PAINTER. 

BY SIB JOSHUA BBTNOLD8. 

Fob ps inting the flesh, block, blue bUck, white, 
canniae, orpinunif yellow ochre, ultrama- 
riiie, and Tarnish. 

To lay the pallette: first lay carmine and 
white in different degrera: second, lay orpiment 
and white, ditto: third, lay blue black and white, 
ditto. 

'I'he first sitting, make a miiture on the pallette 
for expedition as near the sitter’s complexion as 
you can. 

To preserve the colors fresh and clean in paint* 
ing: it must be done by laying on more colors, 
and not rubbing them in when they*are once laid ; 
and if it can be done, tltey should be laid just in 
their proper places at first, and not be touched 
again, bemuse the freshness of the colors is tar¬ 
nished and lost by mixing and jumbling them 
together; for there are certain colors which des¬ 
troy each other by the motion of the pencil when 
mixed to ezccw; for it may be observed, that 
not only is the brilliancy, as well as freshness of 
tints considerably impaired, by indiscriminate mix¬ 
ing and softening; but if colors be too much 
worked about with the brush, the oil will always 
rise to the surface, and the performance will turn 
comparatively yellow in consequence. 

Never give the least tuut^ with your pencil 
until you have present in your mind a perfect idea 
of your future work. 

Paint at the greatest possible distance from 
your sitter, and place the picture occasionally near 
to the sitter, or sometimes under him, so as to aee 
both together. 

In beautiful faces, keep the whole circumfer¬ 
ence about' the eye in a mcTzotinto, as seen in 
*the works of G'llido, and the best of Carlo Maratti. 

Endeavour to look at the subject, or titter be¬ 
fore you, as if it was a picture; this will in some 
degree render it more easy to be copied. 

In painting, consider the object before yon, 
whatever it may be, as made out more by light 
and shadow, than by lines. 

A student should begin bis career, by a careful 
finishing and making out of the parts, as practice 
will give him freedom and facility of hand; a 
bold and unfiuiahed manner is generally the habit 
of old age. 

On Painiing a Head.-^ljeX those parts which 
turn or retire from the eye, be of broken or mixed 
colprs, as being less distioguished, and nearer the 
borders. 

Let all your shadows be of one color; glaze them 
till they are so. ' 

Use red colon in the shadows of the most de¬ 
licate complexione, but with discretion. 

ContriTe to have a screen, with red or yellow color 
on it, to reflect the light on the sitter's face. 

Avoid the chalk, the brick dost, and the charcoal, 
and think of a pearl, and a ripe peach. 

Avoid long continued line* in the eyes, and too 
»)any sharp ones. 

Take care to give your figures a sweep or sway, 
''>lh the outlines in waves, soft, and almost imper- 
^tible Bgunst the back ground. 

Never make the contour too eoarae. 

Avoid also those outlines and lines which are equal, 
'^hkh make pandlels, triangles, &q. 

I The parte which are nearest to tim eye appear 
>08t Miligbtened, deeper shadowed, and better seen. 


Keep broad lights and shadows, and also prmdpal 
lights aud shadows. 

Where there is the deepest shadow, it is accom¬ 
panied by the brightest light. 

I«t nothing start ont, or be too strong for its 
place. 

Squareness hai gmdenr; it gives firmness to 
the forms t a serpentine line, In comparison, appears 
feehle and tottering. 

The younger pupils are better taught by those who 
are in a small degree advanced in knowledge above 
themselves ; undjrofn thnt ctnitt proceeds fAepecu- 
lietr advantage of etndying in academies. 

The painter who knows his profession from princi¬ 
ples, may apply them alike to any branch of the art, 
and succeed in it. 


ANSWERS TO QUERIES. 

29— Ho%o are the fantoccini fgnret made and 
managed? These figures are common dolls made 
so that their arms, legs, and heads are in detached 
pieces, connected together when in use by black 
■ilk strings whioh pass throagh them, and upwards 
to the ceiling or some other object, by whi^ they 
may easily be suspended, the dress, &c. of the 
operator for example; every joint is fomlshed v^h 
a smaller and separate fine string, also black, SiA 
sometimes made of horse-hair, or black sewing 
silk: all these various strings are free to move 
independent of each other. To exhibit with a 
figure of this kind, hold the suspending string by 
your mouth, and by various loops let each string 
be fostened to one of your fingers, those on one 
side of the body of figure to one hand, and 
the rest to the o^er hand; any jerk now given to 
either finger will move the corresponding joint, 
and after a very little practice, a considerable ac- 
ciimcy of motion and time, in dancing, Ac. may be 
attained by the operator. 

SO—HotP ie phoephome miaed teith the other 
ingredietUe in the mating qf luetfert T Make 
some very strong gum water, and heat it to a tem¬ 
perature of 104 degrees of Farenbeit’s thermo¬ 
meter, which will melt the phosphorus, and stir¬ 
ring this up, it will be diffus^ trough the whole 
mass of gum water. If then a common brimstone 
match be dipped in the pbosphorised solution, and ' 
then suffered to dry it w^ be one of the Congreve 
matches. 

Note. —Care must be taken to have the proper 
d^ree of heat, because phosphorus inflames at 120 

94— Hov> erm three different ewrente tff eloude 
eeen at the same time be aeeounied/or t The mo- 
tion of clouds along depends on two caoies, wind 
andi electricity; wlien the latter cause acts, wind 
is mostly absent, as at the approach of a thunder 
storm; this therefore cannot be the cause of the 
assigned motions, nor either of them ; the wind then 
must give rise to the titree currente. That there 
are such contrarieties of motion in the atmosphere is 
evident from daily observation, as well as the direct 
experience of aeronauts; bow it is that clouds lie in 
strata so as to be susceptible of separate impulses is 
because of their being differently loaded wito mois¬ 
ture, the heavier beii^ nearest ^ earth, the lighter 
at the highest region. 

99— Has earbnretted hydrogen ever yet been re¬ 
duced by pressure or cold into a liquid or solid form, 
ifc. ? No, neither this nor sny otoer gaseous com¬ 
pound of hydrogen; they all explode when mixed 
with oxygen and inflamed. 
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108 —A ihert any way <if iriatctmg an angle 
geometrically? [Pnm a French Geometrical Work, 
by M<mtucla.'\ Let A B C be the proposed angle; 
having raised the perpendicular B C, formed the 
parallelogram B C A G, and produced C A inde- 
draw the line B D £, eo that the part 
D £ shall be equal to twice the diagonal A B; 
then the angle D £ A ia equal to one-third of the 
angle ABC. 

Proof.—Bisect the line O E, and from the centre 
O draw the line AO: the triangle A O E is isosceles, 
as is also B A O; consequent!j the angle 0 E A 
is the half of the angle A B 1>; and the sum of 
the two Utter being equal to A B C, it is triple of 
DEA. 


a B 



%he difficulty of thU problem seems to consist 
In forming the line D E, or to fix the point D, 
and this is not explained. I think, however, it 
may be done thus: take a radius twice A B, and 
once A G, and describe from the point B a portion 
of a circle P P, and then draw the requir^ line 
fooib B to the point of intersection at C ; then is 
D E equal to twice the diagonal A B. 

jBelfail. HIBBRNICUS. 

106-^What u the reason that a drop of glass, 
being broken at the smaller end, flies into dust f 
The particles of drops of glass (by which are 
understood those long bubbles formed by dropping 
melted gUas in water,) are from their rapid cool¬ 
ing but little adherive to each other, and also have, 
from the contraction of them when cooling, a large 
vacuity within; as soon then as the small^end is 
broken off, the sir rushes in with such force, as to 
break the sides into atoms. 

125—JTAa/ It Mr. Roberts's process for pre- 
' sening astimed bo^sT It is supposed to be by 
the iigectioa into the aorta of a dilute solution of 
creosote. This will certainly act most powerfully 
aa an antiseptic, if the body be sufficiently imbued 
with it. In order that this may be the case, and 
that it may penetrate into the finer ramificationa 
of tile blood veasela, the body may be soaked fur 
an hour or two in hot water previous to its in¬ 
jection: corrosive sublimate U another antiseptic 
material, and will effectually preserve bodies ffom 
ptttrefoction, out its use is attended with serious 
diiadvintagm, as it takes away the colors of all 
animal matters, making thua the muscles similar 
in color to the nervea, &c. It also spoils the knives 
used in after dissection. 

145 —Hoto are the Protean pictnrm painted? 
Exactly as described under the article ** Dioramic 
Painting,*’ in page 227. 

lid—What is the method <^f making Chmese 
UfOSBorks ? Answered in page 297. 

• 148—What are the toys called sensitive leaves, 
and how made? They are made of very thin 
•havings of horn or ivory, colored and cut into 
proper form, and may be bought at any toyman’s. 


153—Abie is sheet was made 1 Common white 
wax, with a smaller or larger portion of tidlow, 
according as the sheets arc wanted for winter or 
summer use, is melted, and while in this state the 
requisite color is mixed with it, and'being well 
stirred up, it is poured into a square mould, about 
4 inches long, 3 broad, and 1 deep. When cold, it 
is to be cut into slices by a clean, smooth, and 
warm knife, which daring the cutting is kept warm 
and wet, by being, after each slice is cut off, dipped 
into hot water. 

147— How is lacker for brass mi fin-ware 
made f Put into a pint of alcohonHi ounce of 
turmeric powder, 2 drams of amotto, and 2 drama 
of saffron; agitate during seven days, and filter into 
a clean bottle. *Now add 3 ounces of clean seed-lac, 
and agitate the bottle every day for fourteen days. 
When the lacker is used, the pieces of brass, if 
large, are to be first wanned, so as to heat the hand, 
and the varnish is to be applied by a brush; the 
smaller pieces may be dip|>ed in the varnish, and 
then drained by holding them for a minute over the 
bottle. • This varnish when applied to rails for desks, 
&c., has a moat^ beautiful appearance, being like 
burnished gold. 

TYtt IFace.—*Put 3 ounces of seed-lac, 2 drams of 
the substance known by the nume of dragon’s blood, 
(Sungtiis Jiraconis,) and 1 ounce of turmeric powder 
into a pint of well rectified spirits. Let the whole 
remain for fourteen duys, but during that time 
agitate the bottle nruc a day at least. Wiien 
properly comhiiietl, strain the liquid through muslin. 
It is brushed over tin-ware which ia intended to 
imitate brass. 

MISCELLANIES. . 

Loss of Weight in Cooking jinimal I^ytd. —It is 
well known that, in whatever way the flaett of animali 
is prepared for food, a considerable diminution takes 
place in its weight. As it is a subject both useful 
and curious in domestic economy, we shall give the 
results of a set of ex]>eriments, which were actually 
made in a public establishment: they were not 
undertaken for mere curiosity, but to serve a pur¬ 
pose of practical utility. 28 pieces of beef, weigh¬ 
ing 280 lb., lost in Imiling 73 lb. 14 os. Hence 
the loss of beef in boiling was about 201 
100 lb.‘ 19 pieces of beef, weighing 190 lb., lost in 
roasting G1 lb. 2 ox. The weight of beef lost in 
roasting appears to be 32 Ib. per 100 lb. 9 pieces 
of beef, weighing 90 lb., Inst in baking 27 lb. 
Weight lost by beef in baking is 30 Jb. per 100 lb. 
27 1^ of mutton, weighing 260 lb., lust in boiling, 
and by having the shank-bones taken olf, 62 lb. 4 ox. 
The shank-bones were estimated at 4 ox. each, 
therefore the loss in boiling was 55 lb. 8 os. The 
loss of weight in boiling legs of mutton is 21 lb. per 
100 lb. 35 shoulders of mutton^eighing 350 lb., 
lost in roasting 109 lb. 10 ox. THie toss of wright 
of mutton in roasfing was Sl^lb. per 1001b. 16 

loins of mutton, weighing 141 lb., lost in roasting 
49 lb. 14 ox. Hence bins of mutton lose by roast¬ 
ing about 35i lb. per 100 Ib. 10 necks of mutton, 
weighing 100 lb., lost in roasting 32 lb. 6 os. From 
the foregoing statement, two practical Inferences 
may be ^wn. First, in respect of economy, it is 
more profitabb to boil meat than to roast it. Mcond, 
whether we roast or boil meat, it loses by cooking, 
from one-third to one-fifth of its whole weight.— 
PhiUtsoith ’ ¥neazine. 
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electricity. 

(Tfrtiimod yatirll^) 

F.X. .SV»M. 7 .—Halnin'P.isniall figure 

Upnn ttto line •‘ilk >tri!igH, uiul pU:e it witSnn three 
or four iiu-lips of.» bill, which forms piu^t of a con- 
duc-toi', on the other side of the figure is a 
seroni ball connected with the ground. Upon 
|tiilti ig the iii.'rhine in action, the ligure will \ihnite 
from one to the other. 

Pig- J represents such an instrument. A is a ball 
attached to the prime conductor of a machine. B 
is a ball connected with the ground. C is the 
figure suspended by silk, and supported hy two 
glass pillars; though those last are not absolutely 
necessary, because the silk will be sufficient to pre. 
veut any charge the figure may receive from being 
dissipated before it arrives at U, the proper place 
to deposit it. 

Fx. r>0 .—The Electric See-MW .—Suspend a strip, 
or fine rod of glass upon a centre, and upon each end 
of it support a light figure of pith. Lot one of the 
figures have no oundurtiiig substance under it, nor yi t 
touch the conductor when «w inging iinwnrds ; hnt let 
the other figure come against the ball of the conductor 
when it rises highest, and touch auotlior hall cou. 
TU'clod with the ground when do«oondtng lowest; 
if put properly utider the eondiietor of a marhtne 
it will vibrate up nud ilnwu —the opposite figure 
only acting as a counterpoise to il. 

Fig. 2 represents this api'andiis. A is llic itm- 
ductor. M the eoiHlneliug lisiure. C the eoimler- 
poisc; and I) the part eonmeted with the gruutnl, 
to carry away the fluid broii;;lil douii hy 11. 

Kx. .M .—The VUectricnl I'ujiv Daiirrr. ■■ i'Wi*- • 
jiend from the hall of the conductor (no iliick | 
wires, about a foot long. The Ujiper wire N eoii- 
iiected with the eonductor hy a small ehaiii, nr 
liouk ; the lower one hung to this, at the di'-taneu 
of two or thro-' iiiehes, by a silk I broad at e.ieh end ; 
the lower wire I; a'>u eunnecti d to the ground hy a 
chain. Place on the lower wiic a pajier or pith 
figure, and upon putting the muehiiie in action, it 
will move alternately and briskly between them. 

'I'liis experiment is hnt a luodilicaiion of the 
dancing figures, described in page 170. In the cut 
now given, Fig. 3, the two wires a)ipenruneonnectc(l 
wjtli each olher, the lower one liming a stand of 
its own. This is a ebetter form of the apparatus, 
bccnu»e when connected together by silk, the figure 
]iut to dunce is apt to cling to the silk, which 
destroys the effect intended to be prudneed. 

K . .''»2.--'t.7fctricrtt iSyudtT.—Cut out of a hit 
of cork the body of a apider; liinusli it with 
, eight white thread 1^, and run through the body 
u long silk thread. Hold this up in one bund, so 
that it sliall hang two or three inches from tlic 
side of the conductor, and hold the finger about 
the same distance beyond it—when the assistant 
turns the machine the spider will fly backwards and 
forwards between the conductor and Ihc finger. 

5.3 .—Sjiitminff Sea'hty fl'cx .—Fasten on to 
a thick wire a pieiw of sealing wax, about one inch 
long, by heating if, and thrusting the wire into it. 
Put the olher end of the wire into a hole, cither at 
the end or side of tlie conductor, so that the wax 
ahall- be at some distance off. Underneath where 
tlic wax is, either on the table or the floor, place a 
sheet of brown paper, merely to catch any drops 
which may tall when the wax is inflamed. Provide 
yourself also with a lighted candle, and a sheet of 
white paper. Direct your assistant, ffor in this 
experiment you must have om;,) to turn the raa> 


chine, and stop it exai'tly at the time you may 
desire. Then standing near the wax, hold the 
white paper four or five iiiehcs fnim it, and Vght 
the scaling wax. When well liglibd, blow it nut, 
and at the s<ime instant let the n'inciiint\ be turned, 
and exceedingly fine threads of wax will be thrown 
off, and collected on the white paper, as long as the 
w.'is remains melted. Stop the mnehine-light, and 
blow out the wax, and turn the machim! as before- 
more of the filaments will he thrown off, and thus 
any ijuantity may be collected, and if scraped 
together hy the point of a pin, it will resemble the 
finest wool, such as cannot be pri^red by any 
other means. 

Er. 54. 7'he—Kteefrieat Pail, Fig. 4.—Susiicnd 
to the bail, which projects from the prime conduc¬ 
tor, n small metal or wooden juil, having at Ihc 
bottom of it a hole, so fine that water will pti«s 
only hy drops. Pour a little water into it, and 
when electrified, the nater instead of dropping only 
will pass nut in a stream, and thus will divide ih-elf 
into several stream<, each of which in the dark will 

be lii'aiitifully luniiiioioi. 

Tliis experiment has been siqiposcd to ofl'cr an 
expl.imiliun of the fiery rains niciitiuncd in vaiiim-i 
authors, iiiul i.s a cormhonitioii of a fuel, (ho 
utility of vvliic)i ue had once riM'Oii t<i roncialiilule 
ourselves u] on being acijiialiilcd with. The eir- 
ciuost.mcc was as follows; - \\ c wetv \i»t(ing a 
medical frciid, and electrifying a buly for tjnKn- 
.w'/Trt«, when a gcnilcman was lirniurht in s'riinncd 
hy a fall from his horse; if was tluinght advisalilc 
to bleed him. 'Hie arm was Iriotl; no hlood nunbl 
ll.'iw. I'hc tcinpor.il artery; -fill nirhont siioc‘c--s. 
\\ c siig^evtcd that clecit jelly should be ftieil. lie 
Wi!-' placed on u chair, ami fhat U|'Oii an in^uIating 
stool, and immediately tlie inachinc was put in 
action, the hlood llowci! fioni both uiiiiccs, and 
the gentleman rccoNcreil. Might not-this fact bo 
of UM- freijupntly m our hospitals ? It is crrLiiiiJy 
very hcldom, it ever appltcd to. 

Kr. 55. -I'lery SpfiH,je .—.Suspend in like man¬ 
ner to the luicket a K})imge dipped in water, and 
the luminons streams wliicJi i.s,sue from it will he 
more nuincrnus and beautiful then even in the last 
example. 

E<. r»6.— ElecMc Planel. —Suspend from the 
conductor uf a n^chine a brass ring, uhuut a foot 
in diameter, and underneath it at about half an 
inch distance, a metallic plate connected with the 
gnmnd. Place upon this plate, and within the 
ring, a very light hollow glass bull—lurii the 
machine, and the little hall will describe an nrhit 
around the ring, and turn at the same time aboflt 
its own axis, llic poles of its rotation are nearly 
at right angles to the plane of its'orldt. We have 
nut tried this experiment. Mr. Adams.says, “ that 
it requires con.>.idorab)e altcntion to make it suc¬ 
ceed, us a small difi'cicnne in tbe apparatus, or in 
the force of the machine, &c., will occasion a 
failure.” (See Fig. 

The above, together with the exyicriments for¬ 
merly given, are llie chief that are had recourse to 
for amusement, 'i'hcy are all to be explained hy 
the principles uf clectiicol attraction, wliich impor¬ 
tant luw of the science has given rise to .nany instru¬ 
ments of paramount utility in pursuing electrical 
inquiries. The chief of the!<e arc known hy the 
name of Elcc/romelert and lileciroxcitpeii, the ob¬ 
jects of which is to measure either the quantity or 
intensity of accumulated electricity. The principal 
are as follows :— 
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RLBCTROM&TRRS. 

Tl»e Qiiadrant Electrometer, (see Eig. 6,) was 
in>ptitcd by Mr. Henley. It coni.i3ta of an upright 
slein of wood or metal, terminated liy a ball at the 
top, and bearing an arc of ivory, divideil into de¬ 
grees, as* in a great circle: that is, containing 
Ub di’gre<'S in every quarter, beginning ut the bot¬ 
tom with xero, and having 00 at an ecpial distance 
from the up|)er and the lower part of the semi¬ 
circle of ivory. In the centre of this is balanced 
a very thin rod of wood, with a pith ball at its 
outward point, as represented. The slender rod is 
capable o^ motion up and down. It is used in 
conneidiun with a charged jar or battery, and by 
tlic pith ball and its stem rising to n certain height, 
it indiiates tlie intensity of the charge within the 
bottle or battery. At the greatest charge of a 
Li-yden jar it will rise to nearly 90 degrees, but in 
a battery seldom more than GO or 70. It being 
imi'ussible to charge a battery so highly as a single 
jur. 

Saiissenr's Poitte FJeefrome/er is represented m 
rig. 7. It consists of a gla»s case or liottlv, willi 
a iiK-liil bottom, four pieces of tuifiiil bdtng pasted 
cKi (he sides of the glass, in connoetion with tlic 
b.itiotn ; withinsidtj the glass are two very fine silver 
swhjging freely in a loop ^liovc, and ending 
be)i»w III two small pith balls. Tlie upper part of j 
the m<(ruine»t is a hi ass cap, t.Tminateil by a ball 
and .1 rod of three or four fe. f, made in jouils for 
the sake of greater eomeii eiiee, and pointed. Tliis 
ills' 1 uineiit when used is to tjc placed in some exposed 
sit'i ition, when an approachiuc storm or other 
ei.u-e indicates (lie e’eeti!'’ Ilnul in the atmosphere 
to l»e <lislurt)i*d. 'I’lie '•ilver threads by tlii'ir dl- 
vei'p'iiec Will show the di gne and eharaeter of the 
lliiid in ediitaet wiili the insirument. 'W'licn it is 
i» rainy wiMtlier, the upper part of the glass 
is cuverrd with a luind, lilfc an iinihrella, to keep 
the glass dry, mul eon.si’cjueiitly tlu" electrometer 
iiihidaled. Such a hood js ivprcsouted upon it in 
(lie ligurp given. 

In (he iibovH eleefronu t. rs, as well as in the Gold- 
li ,if Hleetrometer, de»erihed in a foi uier part, it will 
be seen, that however vKluahle they may be as indi- 
euting an extremely ininute quantity of the electric 
thud, yet for comparative and deliealc experiments 
they nil fail; hecuiisc gravitation con.sidenibly tn- 
lluences the weigtit of the movcalile parts at diirerent 
nllitiulos. To remedy this iiiconvenience, Mr. Cou¬ 
lomb contrived bis Turtion Electrometer, which is 
represented in Fig. 8. It consists of a line metallic 
wire A, one end of which is attached to the screw II, 
•and to the other is suspended tlie horizontal needle 
C, composed of gum lac, or other non-conductor, 
and armed at one extremity with a gilt pith ball, 
counterpuiKcd at the other end by on index. The 
conductor D is a small wire, with a ball at each end, 
passing through the glass receiver, in which the 
needle is susjicndcil, and having its lowvl-'di, oppo¬ 
sed to that of tlic needle. By the srr -w B be two 
balls are brought into contact, and in'/cx then 
pointe to zero, or the divided scale of legrees. On 
communicating a very feeble elcctrii^d power to the 
conductor, it transfers it to the moveable pith ball, 
and repels it a certain number of degrees, propor¬ 
tional to the intensity of the acquired electricity, and 
measured by the power of tortion which it exerts 
upon the fine wire. By experiments made with this 
electrometer, it would appear that the electrical 
powers follow the law of gratiUtion, in being m 
lAc inrerttp rnfiu ufthe sqii/ti pK uj' the /-veev '‘f 


the acting bodice. In the most delicate construc¬ 
tion of the instrument, a single silk-worm’s thread is 
used instead of the wires, 

METHOD OF DISSECTING SEEDS. 

Thk great rule is to throw all seeds, even the 
most recent, into warm water, and first of all to 
free those of their integuments, which have hard 
ones, and such as deny a free access to water. 
When the seeds have been somewhat softened, 
one of them is to be taken out of the water, and 
first divided into two equal parts by a transverse 
section, made from the belly to the hack, and the 
divided portions arc to be again instantly thrown 
into water, that the plane of the section may freelv 
imbibe it. Afterwards this snfiened plane is to 
be examined by a lens of moderate magnifying 
power, by which means a threefold dlfTcrcnce is 
generally detected: for first, the plane is mani¬ 
festly divided, from one wall of flic seed to the 
other, by a simple transverse eiiink containing no 

mailer of a different color witliiu il s or reeojidty, 
the plane is marked with a smaller transverse 
chink, or a rmmdUh areola, in both which a 
foreign or different colored matter appears, and 
in this case the seed is safely pronounced to be 
albuminous, and to contain an embryo longer than 
half the albumen : or thirdly, no vestige whatever 
of u chink or areola can he dcleetinl, but the phme 
.ippears every where uniform and liomogeneoiis; 
and then wj may he vi-ry certain that cither a 
vrrv lai^e fiilsi'-monocotyledonu'? embryo c ;n- 
stitiiles the whole iiueleiis of the seed, a-< in 
paull Ilia ; or that a miniile embryo mu'it remain 
somewhere in the alhumcn and either in the 
superior or inferior segment of the divided seed. 
In thi.s last case, which is by far the most frequent, 
u new section is lo he m.idc in another seed ; 
whieh will divide it aecordiiig to its axis into two 
ef|U.il imrts. The segments being again tlirowii 
into water, are to be treated in the same manner 
exactly, as the transverse segments ; by this means 
the jmbryo, unless it be extremely ininute, mav 
easily be detected in one of the extremilica, or 
the hack of the seed, either in the form of n more 
or less short cylinder, or of a snowy or green 
globule; and, if the section Jie rightly mailc,* it 
sometimes falls spontaneously out of its caviiy, 
and sinks to the bottom of the n atcr. TJiis very 
simple process is alone eiiHicient to detect, and 
afterwards entirely denude the embryo, in by far 
the giealc.st number of seeds; but when a seed 
occurs, possessing a cartilaginous albumen, and a^ 
very minute emliryo, as in asm'iim, then the ex¬ 
amination is to he conducted in a different man¬ 
lier. In this ease, at that extremity of the seed, 
where we suspect llic embryo to he situated, thin 
jiliitcs are to he rcpcalcdly and carefully cut away 
from the dorsal and venfnil parts of the albumen, 
till only the middle very thin plate remains, which 
is then t» he put info wafer, or oil of turpentine, 
till it bmmics pellucid like gla.s.s. By these means 
unless the seed he barren, which indeed often 
hajipens, the embryo will he detected by a good 
lens, of the form of a snowy medullary poin*, 
which, from its whiteness, is not easily dis¬ 
tinguished from the albumen. It is not easy to 
(l(»crihe in what manner very minute embryos of 
this kind arc to be freed from their nlhunnen, that 
(hey mav he further examined by themselves; 
i-^ is to’ be left to the dexterity of each person. 
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But whether we arc desirous of examining seeds, 
with a view to scrutinize the albumen and embryo, 
or on any otlier account, we ought always to 
remember that they should be thrown into water, 
and detained there some time, however fresh they 
are; for, without this preparalion, it can never 
he learnt, for example, whether they arc gelati¬ 
nous nr not; because this quality, even in the 
most recent dry seed, cannot he detected by tlie 
eye; and it can Tiever be known in old seeds, 
whether they have been berried or not, because 
the fleshy pellicle except in moistened seeds 
cannot be properly distinguished: not to say any 
thing of the greater traetahility of the moistened 
albumen, and of the less degree of brittleness of 
the softened embryo. 


OIL PAINTING. 

fXmtnrd from yngr ^ J 

To heighten a color it should be mixed with ony 
similar color of a lighter tone, a.s light red upon 
dark red; yellow upon light red; white upon 
yellow, cveo. 

Though it be absolutely necessary itj many cases 
to mix two or more colors together to jtroduce a 
desired tint, yet the student must be eautioiied 
against too wantonly indulging himself in llic 
mixing of colors, for it is an undoubted f<ict, that 
the more simply the colors are used the easier they 
work, their appearance is brighter, and they are 
far more durable than a cotaponnd color. The 
followhtff caiifitive shouM be carefnUy atlemled to 
by the 6tM(hnt :—If a tint be rcquireii while he is 
at work on a picture different from any on his 
palette, it is better to mingle tlie colors which 
compose it with a knife than with a pencil, as the 
latter always retains more of one color that 
another, when it is used to incorporate them 
together. 

One pencil shouhl always be kept to one color, 
otherwise the colors will never B]>pcur frerii. 

Colors should never be teased, that is, mixed 
too much, or when, instead of being laid on the 
canvas at once, they are too much worked about 
with tlie pencil. 

Ji proper allowance must always be made for 
that gloss and brilliancy which oil colors possess 
when wet. 

'I'he decay of colors i.s in a great measure the 
consequence of too great a quantity of oil; the 
parts of a picture which first begin to fade are the 
darker colors, tlic glazing, and where the color is 
thin, but the lights sLind much longer. 

It is always proper to permit a first coat of 
color to be sufficiently dry before a second is 
applied. 

To ascertain when an oil painting is dry, it 
must be breathed u]ton pretty strongly, and if it 
take the breath it is dry. 

'I'lie ])a1ette and pencils when laid by should 
lie constantly cleaned with spirits or oil of turpen¬ 
tine. 

PORTRAIT PAINTING. 

ftvjce-M.—Witli regard to the progress of a pic¬ 
ture, no rule can be given that will universally 
serve to direct the student: scarcely any two 
masters observe the same mode of procedure, the 
judgment is the principal guide, and liowcver two 
artists may vary from each othnr in the order of 
performing their work, tliey in the end produce 
the same rfTcct as if they had boll) strictly followed 
(me determinate rule. The pioccss of oil painting, 


particularly the coloring of flesh, is to be divided 
into three stages, or paintings. 

'1 he colors and tints necessary for the first and 
second stages of painting the flesh are:—1. FUke 
white. 2. Light ochre and its tints.. 3. Light 
red and its two tints. 4. Vermillion, and its tint. 

5. A tint composed of lake, vermillion, and white. 

6. Blue tint. 7. Lead tint. 8. l-Ialf shade tint, 
made of Indian red and white. 9. Shade tint. 
lU. Red shade. 11. Warm shade. 

The finisliing palatte for a complexion requires 
five more: viz., 1. Carmine and its tint. 2. I^ake. 
3. Brown pink. 4. Ivory black. S. I’rusitiaa 
blue. 

FIRST STAOK, OR DRAD COLORING OK 

Having first faintly sketched the outline of the 
figure with white chalk, and afterwards forine<l it 
more correctly with tlie pencil and any of the 
transparent colors, you proceed as follows 

The first layer of colors consists of two paris; 
the one is the work of the shadows only, and the 
other that of the lights. The work of the shadow's 
is to mrikc out all the drawing very correctly with 
the shade tint, tiiid to rrmemher to drive or lay the 
color sjinringly. The lights should he all laid in 
with the light red tint, in diflerent degrees, .is we 
sec them in nature. These two colnis united 
])rodui'C a clean tender middle tint. In uniting 
lliK lights and shades you bhould use a long 
softener, about the si/e of a large swnn quill, 
which will help to bring the woik into clianiclcr ; 
then go over the darkest sliadovvs with the red or 
warm shade, which will finish the llrst layer. 

The warm shade being laid on, the sbade tint 
improves it to a wanner hue, but if laid iiistMd oi 
the shade tints it will dirty and spoil the colors I* 
mixes with, and if the red shade is laid first instead 
of the shade tint, the shadows would t|)ch aj'pcai 
too red. in order (o fiviish the first painting, 
improve the reds and yellows to the coiri|)Icxion, 
and after them the blurs, observing that the blurs 
on tiu! reds make the purples, and on the yellows 
produce the greens. The grounds of shadows in 
what is called the dead coloring, should be such 
us will sapi>ort the character of the fiuislung colors, 
which ground must be clean .'iiid u liitle lighter 
than the finishing colors, because the fiidsliing of 
the shadows is glaring. 

If you begin the first painting with glazing, it 
will stare and be of no use. and the solid colois 
whicb are bud on it will look licavy and dull. 
Remember to leave no roughness, that is, none 
such us will appear rough, and intcirupt or liu^t 
the cliuructcr of the. liiiisliing colors, which by 
examining the work wlulc it is wet with n soft tool, 
or when it is dry w'ith u knife, may he avoided, as 
it will easily take off the knots and rougher parts. 

'I'lie light red and white improved is suiierior to 
all others colors, for the first luy or ground, which 
should always he done with a full pencil of a stiff 
color, made brighter than the light, because it 
will sink a -little in drying. The great masters 
very seldom suflciierl or sweetened the colors, hut 
in uniting tlie first together, were very careful in 
preserving the biigiitticss of their colors, and 
therefore did not work them below the coroplcxiuii; 
for to force or keep up a hrilliancy in the ground 
can only he done with the whites, reds, und yellows, 
which method will make up for the deficiency of the 
white grounds, therefore the first puinling should he. 
left bright lyid bold, and tlie less the colors are hiukcu 
the better. ■ 

fl'flnfiiiuril ON j.agf 
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LIME CEMENT. 

THKaR are two modes in which limeacts asa^'ement; 
iu its combination with water, and in its combination 
with curbc^nic acid. 

When quick lime is rapidly made into a paste.with 
water, it soon loses its softness, and the water and 
the lime form toj^ether a solid coherent mass, which 
consists, as has been stated before, of 17 parts of 
water to 53 parts of lime. Wlien hydrate of lime 
whilst it is consolidating is mixed wi^ red oxide of 
iron, alumina, silica, the mixture becomes harder and 
more coherent than when Umc alone is used; and it 
appears that this is owing to a certain degree of chemi¬ 
cal attraction between hydrate of lime and these bodies 
and they render it less liable to decompose by the 
action of the carbonic acid in the air, and less solu¬ 
ble iu water. 

The basis of all cements that are used fur works 
which are to be covered with water must be formed 
from hydrate of time; and the lime marie from 
impure liine»tones answers this purpose very well. 
I’ux/ulHnii is (!ompos('d priiicipiitly of silica, alumina, 
and oxide of iron; and it is used mixed^'ith lime 
to form cements intended to be employed under 
water. Mr. Smealon, iu the construction of the 
Eddystonc light-lmusc, used a reiflent composed of 
equal parts by weight of slacked lime and puzxo- 
Lina. l^uzzolana is a di'cnniposcd lava. Terras, 
which was formerly imported in considerable quan¬ 
tities from Holland, is a mei-e dcixmiposcd basalt: 
two parts of slacked lime and uiic part of rarras, 
forms the principal part of the mortar used in the 
great dykes of lioIl.md. Substances which will 
answer all tlia ends of puxxobna and turros arc j 
abundant in the Urilinh Islands. An excellent red 
tarras m.iy* be procured in any quantities from the 
Giant’s* Causeway in the north of Ireland : and 
decomposing basalt is abundant in many parts of 
Scutluii t, and in the northi^rn districts of England in 
which coal is found. • 

I’arkcr’s cement, and cements of the same kind 
made at the alum works of Lord Humlas ami 
Lord Mulgrave, are mixtures of calcined ferrugi- 
nmis, siliceous, and aluiniuous inatter, with hydrate 
of lime. 

The cements which- act by combining with car¬ 
bonic acid, or the common mortars, arc made by 
mixing together Blacked lime 4nd sand. These 
mortars, at first solidify as hydrates, and arc slowly 
converted into carbonate of lime by the aelion of 
the carbonic arid of the air. Mr. Tennant found 
that a mortar of thU kind in three years and .a quarter 
*iiad regained 03 per cent, of the quantity of car¬ 
bonic acid gas which coustitutes the definite propor¬ 
tion in orbimatc of lime. The rubbi-sh of mortar 
from Lousi's owes its power to benefit lands princi¬ 
pally to the carbonate of lime it conlaiiis, n:ul the 
sand in it; and its state of cohesion renders it xiar- 
ticulurly fitted to i uprove clayey soils. 

The Romans, aecurdlng to Plmy, made their best 
mortar a year hoforc it was used; so that it was par¬ 
tially rombiued with carbonic acid gns before it was 
employed. 

In burning lime there arc some particular pre¬ 
cautions n'qiiLred for the diflemit kinds of lime¬ 
stones. Ill genera], one bu.shel of coal i.H siiHiriont 
to make four or five Imsliels of Hme. The mag¬ 
nesian liiuestone requires less fuel thuu the common 
limestone. In all cases in which a limestone con¬ 
taining much aluminous or siliceous earth is burnt, 
great care should be taken to jircvciit ^lu fire from 


becoming too intense; for such lime easily vitri.. 
fies, in consequence of the affinity of lime for 
silica and alununa. And as in some places there 
are no other limestones than such as contain other 
earth.'!, it is important to attend to this circumstance. 
A moderately good lime may be made at a low red 
heat; but it will melt into a glass at a white heat. 
In lime-kilns for burning such lime, there should be 
always a damper. 

In general, when limestones are not magnesian, 
their purity will be indicated by their loss of weight 
in burning; the more they lose, the larger is the 
quantity of calcareous matter they contain. The 
magnesian lime-xtones contaui more carbonic acid 
than the common limestones; and all lose more than 
half their weight by calcination. 

EASY METHOD OF MAKING 
BAROMETERS. 

An accurate barSmeter is essential in gaseous in¬ 
vestigations 5 but as boiling the mercury in the 
tube is rather hazardous, and the fitting it on an 
air-pump, a work of time and attention ; such an 
instrument Is troublesome to make, or expensive 
to purchase. Advantage may, however, he taken 
of the vacuum produced in tlie barometer itself, 
and a correct iiwtrnnient thus placed within the 
reach of every practical cheroUt. The detail may 
he as follows ;— 

Provide 1. A clean barometer tube, not less than 
•J inch bore at the closed end, but which may nm 
owaytoithat the lower end, to save mercury, 
and not le.s3 than 33 inches long. 

t\ tube 8 or 9 inches long, | or jj bore, open 
at both ends, one being drawn out to a fine 
aperture ; for jioiiring in the mercury. 

3. Four or five pounds of mercury, (fl or 10 Ih.s. 
wouhl be more convenient) which has been stand¬ 
ing three or four weeks under weak nitric acid, 

(1 a«-id to 10 watiT) ; or distilled mercury if to 
l>c hud. 

4. An iron ladle, and a disc of sheet iron 
which will not quite cover the mercury, when in the 

ladld! 

5. A small 'Wedgewood mortar, which the 
mercury will -j or fill. 

6. A turned wood box and lid, (such as are 
used for tooth powder), nof less then inch 
internal di.aineler and depth; which must have a 
hole through the lid large enough to slide up and 
down the tube, and be varnidied inside and out, 
for the cistern. 

The tuhe should be dried over a lamp or before 
a fire, with the open end up, and cevered with as 
bit of mn!>lin to keep out dust. In the mean 
•vhilc the mercury may be placed in the ladle, with 
the iron disc floating upon it; and set on the fire 
till it boils, when it is to be instantly removed and 
placed in tlie cold. Whilst it is cooling, a horse 
hair must be passed quite down the tube to the 
closed end, nr if one is nut long enough, two may 
be lionnd totether with a fibre of silk. A knot 
makes a difficulty in passing them down. A fine 
silken thread, waxed to give it stiffhess will do, 
but the tube must then be cold first. Wire docs 
not answer, the tubes being very subject to snap 
after it, even when silked. 

As goon os the mercury is cold enough to handle, 
it is to be poured into the Wedgewood mortar, and 
the pouring tube having its point dijipcd bcluw the 
Mirf ice to exclude the dust, is to be filled to about 
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an inch by bucHoii a|i|iUe«l at the other end. Tina 
quantity will reaiHin i«, if the ttibc if held at but 
slight declivity. Th>> «ide end being now closed 
with the finger, the pouring tube is to be removed 
to the liaronieti-r lube, which should be held mouth 
up, at (ui inclination of about 43'^. 'I’hc point of 
the ]ii>.irtng tube being entered into the mouth, 
the finger is to be withdnwn. and the mercury 
ponied in, by increasing the declivity of the 
pouring tube. Tims the mcrcuiy runs down to 
the closed end, and the air passed up by the horse 
hair, le.i\iiig few or no bubbles. When it con¬ 
tains three inches of mercury, however, it should 
he carefully e.xamined all round, and if any 
bubbles npjiear, they should be brought to the 
liair, by gently tapping the tube, held almost 
hori/oiiul with a bit of wood, at the same time 
turning it slowly a lilllv backward and forward 
upoiuts axis, the hair being never allowed to go 
below. Tlii-s slwuld be done ^at three or four 
i-iclies, to have a smooth column of mercury as 
the tilling proceeds. When the tube is thus full, 
rliH tiikir to be withdrHvin, leavinjr an end of it 
ill the v.u-ancy left by Its removal, until th.it also 
if. filli'd. The iiair being now withdrawn altogether, 
the tube is to be overfilled, so that the mercury 
presents a convex face ahovc the glass. 

The ojicn end is now to be stopped with a 
finger, just moi^tenell to give it closeness; wiiich 
sipieexiiig out the sujierflnnus mercury will elloctu- 
nlly prevc;il all nceos of .lir. Tlie tube is now 
to he inseiteil in ihc mortir of ipiickt>ilver, and 
brought In a vcrtiiMl po.>-ition, when a vaciiuni 
will be produced by tlic ilocent of the mercury. 

The lower end is now to be again lightly 
I'losed with the finger, the tube lifted out of Ilia 
moitar and brought gently to a liori/ontid poMtion. 
The finger must be kciit tight against the open 
ciul, to maintain the vacmiin ; when a minnfe 
jinrtion of air will make a Moihle bubble in any 
p.irf of the eolnmn. TJy Imveiing the head u very 
iifile, tlie mercury may lie inaile to flow gently to 
that er.d, and le.ne ilie viu-unm next to the finger, 
ily a short jerking niolion in the direc'tion of its 
h-ngtli, the tube and mercury are kept in a 
sort of vibiatioii. the mercury striking smartly 
against the closed cud, like the water hamnier, 
nifd this vihration firings together and carries 
iij’Witrd toward the finger, any hubbies which 
may be present in the column. A very slight 
inclination is sufficictit for this purpose, and of 
course, any illcrea^e. thereof tends to diminish the 
ln\v<-st buhhh'S by compression: but a little change 
from le^s to gn-ati r, and vice versa, puts in motion 
the stationary ones, when there are sneh. If the 
tube is not clean, little bubbles will fix themselves 
to any dusty part, and cannot sometimes lit 
moved unicas by washing them away: ]iouring 
the mercury gently from the head of the lube to 
the finger, and back again three or four times. 

Wlien the incrcuiy lies smooth for its whole 
length, tlie finger is to be withdrawn, the hnir put 
in and three or four inclips vacant carefully re. 
tilled. The tube is then to I'-c slopped and 
invorted in the quicksilver with the same prccau- 
fious as before, against the entry of a bubble 
under the l.ng«*r. When brought to the per- 
jirndicular ponC.ioii, it slioiild be turned round and 
examined on all sides to t-ee that the column is 
perfectly smooth and bright; and when quickly 
inclined, so as to allow the mercury to reach the 
bead, i' should return a smart rap. If [julli thexe 


condltiuns arc foniid, the tube is well filled ; but 
as a repetitiuii of the liwelling and vibratory 
proccM for drawing off the Imhblcs, is a woik but 
of little time and trouble, it is better performed 
a second time for the sake of security. 

The tube thus twice purified from air, and 
replaced in the mortar of quicksilver, wants only 
its cistern. The lid ia first to be plunged hencuth 
the surface, and there slid up over tiie tube, say 
three or four inches where it is to be fixed by a 
slight wedge, or slip of paper. Tlic box is next ti> 
be filled, plunged also under the quicksilver, and 
iU edge passed under the tube, which mu.st rest in 
it, not quite upright, so that it may he full to the 
head, 'llic box and tube, in tliis position, both 
full of mercury,, are to be taken out of the mortar 
and set on a saucer or plate ; when the tube being 
brought upright mercury will descend, and fiow 
over the sides of the box; more ia also to he 
withdrawn from the box, by suction with the 
pouring tube, until about } of an inch deep is left 
above the bottom of the tube: u little more m 
h>s. according to the state of the hiirometi'r, :it 
the time; above or below the average; but if 
below, the average can be attained by inclining 
the tube. 

A slip of wood, say •} of an inch srpiarc, but 
cut away at each end to an edge, and exactli/ 
iiielies long, nm-<t now be pl.iced in coiilacL with 
the surface of ineicury in lln* eiMejn, and u mark 
made on the (ut>e at its upper end : a Serareli is 
somelimes liazan'on-j; a little paint on a CHmel’s 
hnir pencil is .<-ifer. 'ilie lid is now to he slipped 
down on the box, and the whole removed t'loiu 
the plate, on to a piece of thin chamois leather ; 
nliiib la mg brought up over the box, is to be tied 
tight loiiiul the tube ; and it may then he set on 
tlie case, the box bting supported heucath to tlie 
projicr height. If the‘•arometer stood at lil"., or 
being below, was brought to that height in- 
cimilii'n, the insiik is u standard ; if above, it 
mist be corrected for the depri’S'ioii of the snrf'.ico 
n tlic eisleni. Tbc scale inii-t also be c-nrecled, 
for the coiinlei-clevailon nud depression in the 
cistoru; which is erhiv eiiu ntly ascertained by 
previou-ly lilliiig (line inciies of the tube, and 
me.isiiiing the iieiglit it occupies in tbc box with 
the tube immersed; allowance being made for 
its conical form, if it he sueb. Hut tiiis may he 
done by different raetliods, generally known. 

Such an instrument may he pri'pared by any 
practical chemist, and may Ih; trusted for coninioii 
aburatory purposes. For investigations of cx- 
.reme delicacy, of course, every possible pre-* 
caution and perfection arc required. 

KEVJEW. 

ifmirfifster as il is ; or Notices of the fnsfi/ufiottS, 
Manufactures, Commerre, Uiiilu'in/s, Av*., of the 
Melrttpo'is <f Mamjactiires', iuierspersed mih 
vrnch valuable iujmination, useful for the resilient 
or stranger, with numerous Sippf l''ngraviiigs and 
Map. OrrandCo., liondon, IH.VJ. 

Sven is the title of an admirable guide-book to 
this groat marl of industry, and niint of wonlth. 
Every thing rcliling to a town like this ia of more 
than local interest; and upon the getting up of 
this little work, there has evidently been more than 
usu:d care bestowed and rx'iciise incurred. Tlie 
pbifca are numerous ijnd good ; the matter varied ; 
aceuritely, and carefully written ; the printing uni 
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paper g^od, and the whole cheap. We have been 
OHpcciully delighted at learning the commercial 
habits, literary pursuits, and political opinions 
of the diversitied inhabitants. Of these portions 
of the boul^ we, however, dare not quote, they not 
bring scientific; but the following, though by no 
means the best written, we hope will be of interest 
to our readers ; — 

Gcoloyt/ of Mancheatpr. —“ Tl>e rocks exhibited 
round Manchester belong to the saliferous and 
carlmniferous groups, the strata exposed being the 
Upper New Red Sandstone, 

Magnesian Limestone, 

T^wer New Red Sandstone, or Rotha Todte Liegende, 
Upper Coal Measures. 

'llie extensive range of new red sandstone spreading 
over the rich lowlands of Cheshire, has its north* 
eastern terminus here. Near Medlock-bridge, Higher 
Ardwick, it rests unconformably upoj> the coal 
Hlrabt. Near the VauxbaU-gardens, St. (Jeorge's 
road, it is found covering the magnesian limestone. 
The niaguesiaii limestone which, in the north of 
Kiiglaiid, is several hundred feet in tliiokncss, is 
here very limited, chiefly consisting of •clays or 
ii.urls. The true limestone is in several beds of % 
few inelu's ihiek, vsliicli, >u well ns the intervening 
el'iys, c«mlain remains of avicuirc, axinie, &c., 
fo«sils chumcteristic (»f the same formation in York- 
fcliire. llelow this is the rnthe todtc liegende, 
which is well exhibited at the Vauxhall deljih, where 
it may be seen resting iiiieOiifornHibly upon tike coal 
nuasiires. It is here very unlike the same forma- 
li*in in Durham, bearing a more close resemblance 
to the new red sandstone, and contains none of the 
coal plants found at the .ibovc locality. 

•‘The most interesting deimsits exhibited near 
Manchester .are certainly the upper coal measures, 
as seen dt tljc Ardwiek iimcstotie works, and at the 
weir on the river Sliullock, near Pinmill-lirow. At 
the former localities three beds of limestone are 
woiked; they form nearly the top of the carboni¬ 
ferous series, being more than any other coal 
strata in the neighbourhood. Their connection 
with the. coals of Clayton ^nd llradfoid may be 
traced by following the banks of the river towards 
the canal aqueduct. The limestones arc supposed 
by some to have been formed in fresh water, but 
this is doubtful. • 

“ On the opposite side of the town, a fine ex¬ 
ample of a fault or dislocation occurs; it runs 
along the valley of the Irwell, and disappears 
amongst the hills above Bolton. Its vertical ex¬ 
tent isutiknown, but is jkrobably not less than seven 
flundred feet. At the collieries of Mr. Fitzgerald, 
near Pendleton, the upper coals (corresponding in 
some degree with those at Bradfor«l) are met with, 
and coritirme to the celebrated Worsley collieries, 
where they also form the top of the series. As we 
Hjijkroach the range of bills seen near Oldham, 
Rochdale, Bury,- Bolloii, and Chorley, the coals 
and rucks of tho lower parts of the scries exhibit 
themselves. 

“ The iUfTerent beds in connection with the coal- 
seams contain many of the cburacteristic fossils of 
the carboniferous group : remains of fish have been 
found with most of the coals, whilst extinct and 
tropical forms of plants are in many places ex¬ 
tremely abundant. The fish chiefly belong to the 
Kaiu'oid and Lepidoid families of M. Agassi. The 
plants are ferns, fruits, gigantic reeds, and arbores¬ 
cent forms of cryptogamous pl&nts, as well as many 
others of iloubtfu[ alHiiities." • 


T^e Coal Field of Lancajtkire .—“ It has been 
calculated that the available coal beds of l^n- 
cushire amount in weight to the enormous sum of 
8,400,000,000 tons. The total annual consumption of 
this cool, it has been estimated amounts to 3,400,130 
tons. Hence it is inferred that the coal field of Lan¬ 
cashire, at the present rate of consumption, will last 
2,470 years. 

“ 'I’he coal strata have never been found, except 
lying between the magnesian limestone and the mill¬ 
stone : the former crops out at Ardwiek, on the 
south-east, and the coal stratum commences in the 
adjoining township of Bradford. Taking the line 
of the Rochdale canal as a guide, the various coal 
strata crop out one after another, until in the neigh¬ 
bourhood of Littleborough, the last valuable seam, 
appropriately called the‘Mountain Mine,' is dis¬ 
covert. Under this there is no mine of value. 
Taking the direction to the right or left, the same 
facta present thcgiselvcs-^towardB Oldham, Bolton, 
Bury, Ashton, and indeed round the whole circum- 
ferenoe of Manchester. Beyond this boundary there 
is another extensive field in the Wigan district; so 
that Manchester has, in her own immediate vicinity, 
a copious supply of coal from the mines of Pendle¬ 
ton, Pendlebiiry, Worsley, Ashton, Dukonficld, Old- 
ham, Rochdale, Middleton, R.idclilTe, Tongc, Great 
and Little I^ever, Harry Lever, Hulton, &p.; and 
travelling beyond this circle of about ten miles there 
is the second or Wigan coal district, embrncing the 
districts of llindlcy, Abram, Leigh, &c. Somewhat 
more out of the line, there are the Ilaydock, Iluyton, 
Pemberton, St. Helens’, and other rollicrics; but 
the facilities of conveyance being greater towards 
Liverpool than towards Manriicster, the produce of 
those mines goes alinnst wholly to supply (he former 
town.' Wigan is the ultimate point from which coal 
are now sent lo Manebrster. The weekly consump¬ 
tion of Manchester and neighbourhood is estimated 
at about 20,000 tuns ; and it is believed that of this 
quantity only about a thousand tons arc derived 
from the Wigan district. Until within the last three 
or four years, when the trade was encouraged by a 
roduqjtion of about one shilling iti the ton on the 
Duke of Bridgewater’s canal, no coal whatever came 
from that quarter, but as the mines more immedi¬ 
ately contiguous to Manchester begin to fail, the 
remoter places will of course co«ie to aid the market. 
At present, Bolton and Oldham supply the great 
bulk of coal: it is stated that forty boats, each con¬ 
taining twenty tons, are employed by one colliery 
alone in that district. Pendleton, in point of situa¬ 
tion, has the superiority over other collieries, inas¬ 
much as the mines are within two miles of the centre 
of the town. Other coal-owners, however, arc com-* 
nellcd to lower their prices to meet this advantage. 
At present, from /s. (3d. to 8s. per ton is the rate at 
which coal is laid down at the engine-houses of 
factories, whilst for private consumption it is chaiged 
as high as 128. the ton. In 1831, engine coal ob¬ 
tained 10s. per ton, but the opening of new or tba 
extension of old collieries Pendleton, near Roch¬ 
dale, and at Worsley, brought down the price to 6s., 
and since that time it has gradually recovered." 

VreservatiQ* of Ships from Worms .—^Tlie French 
have made a dis(X)very which is likely to have coii- 
sideralilc effect in reducing the expense of construct¬ 
ing vessels. Mix pilch and with es.sencR of 
tobacco, and use this mixture to caulk the ships; 
by it they are preserved from worms, which the tar, 
thus prepared, poisons.— 'limes. 
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THE OXY-HYDROGEN BLOW-PIPE. 

In the first paper on the “ Analysis of Minerals/' 
(page 16D,) we gave a plain description of the morr 
useful mouth blow-pipes, with various remarks oi 
the management and general application of these 
TaJuable instruments. We now present our reader 
with a similar account of the powerful apparatu: 
due to the skill and knowledge of Mr. Golds 
worthy Gnmey, who in its construction has redu¬ 
ced what was previously a dangerous instrument 
to the most perfect safety and facility of management. 
We shall at once give Mr. Gumey'a own descrip* 
tion of it, and then adduce a few experiments to 
show its powerful action in melting some of mos' 
atubbom substances, which mineralogy makes ni 
acqoaioted with; observing that ita intense action 
Is derived from the inflammation of hydrogen and 
oxygen gasea mixed together. 

Rg. 1 represents the apparatus complete: A and 
B is the safety apparatus of which Fig. 2 exhibits 
a section, and through which the gas must pass from 
the gasometer D by the stop-cock C. G is a 
transferring bladder screwed to the stop-cock H. by 
which the gasometer is charged by an sseisfent 
during its action and such a quantity of gas supplied, 
as to keep up a flame for any requisite time. Be¬ 
tween the gasometer and the charging bladder a valve 
is placed to prevent a return of the gas. I is a 
wood or pasteboard cap, so contrived as to unite 
lightness with strength: this is attached by four 
strings K to wires, which, passing through holes L L 
in the table of the insirument, are fixed to M a 
moveable press board below. When the requisite 
pressure or weight is placed on M, the cap I is drawn 
down borixont^Iy and equally on the gasometer 
D: upon which, the gas is forced through the 
water-tube B, the aafety apparatus A, and out of the 
jet C, at tbe end of which it is burned. If an 
explosion were to happen in the gasometer, the cap 
1 would be thrown into the air, where, from its 
extent of surface and great lightness, its progress 
would be ar*'e8ted before any mischief ensned. The 
gasometer bladder, or silk bag D is tied to a 
bladder-piece, which screws into a tube contained 
in the body of the table of the instrument. This 
tqbe terminates in tbe stop-cocks C and U. 

Fig. 2 is a sectioa of the parts AB of the pre¬ 
ceding figure enlarged. P is the stop-cock which 
admits tbe gas from the gasometer to the water 
trough 0, by a tube M, which reaches to tbe 
bottom of thit vessel, h is the water with the gas 
rising through it. R is a gauge which indicates 
,,the proper height of the water. K ia a cork, 

' which, if an explosion happens on tbe surface of 
tne water, is thrown up, or which can be taken out. 
when water is to be poured into the trough. 1 1 
are chambers in the ^ety apparatus, intended, by 
means of the wire gauxe partitions K to arrest the 
progress of a retrograde flame. O is Uie jet, of 
which variona sixes should be provided, to be used 
at the will of the operator. 

ConUnution t(f the Carbonaetoiu Suitiance which 
Woof* on- Pip-Jroii.'-When this aubatance wu 
brobrtt, per te, into contact with the ignited gas, 
•eintOlations ensued, reaembling the sparks thrown 
ovt flie-work called a J^er-pot, but on a 

— aeale. 'When placed upon charcoal, the 
acae appearance takes place, until fusion begins. 

- when a bead of metal is formed upon tbe charooal, 
and as aocn as this begins to boil, such a rapid com- 
buatioa takes place, that the whole of the metal 
I to be Mttk.fiNth in s volume of sparks. 


Tbe bead exhibits to tbe file a bright meteUie 
lostre like ironboth before and after fusion, it 
is magnetic. 

Fust on and CombuMthn of Carburet qf Iron.-^ 
Dr. Clarke selected a small fragment, and brought 
it into contact with the united gases; its fusion 
immediately ensued, being accompanied, at the 
same time, by that virid aciatiUation which was 
remarked in the preceding experiment, and which 
* denotes the combustion of metallic bodies, especially 
ofiron and platinum. No change of color was, how¬ 
ever, to be observed in tbe flame; the light, as 
usual, was intense. 

Upon examining the appearance of plumbago 
after fusion, its ^irfece was covered with innume¬ 
rable minute globules, some of which were limpid 
and transparent; others were of a brownish hue; 
and the large globules jet black; and seemed to 
exhibit a dark metallic lustre; but being so exceed¬ 
ingly minute, it was difficult to ascertain their real 
nature. They sunk in naphtha, disengaging bubbles 
of gas. Water produced no change in their appear¬ 
ance i they fell rapidly to the bottom, and remained 
there without alteration. 

0.rufe of Tin.—Wood-tin exposed to the ignited 
gases, communicates a beauutifut blue color, like 
that of violets, to the flame. This, Dr. Clarke 
says, has not been before noticed. 

If a pair of iron forceps be used as a support, 
the iron becomes covered with an oxide of tin, of 
incomparable whiteness. Tbe fusion is rapid ; and 
if the wood-tin be placed upon charcoal, the metal 
will be revived in a pure and malleable state. 

Qztde of Iron. —In this experiment, Dr. Clarke 
made use of wood-iroq, or fibrous red hsematite. 

It was placed upon charcoal, and instantly fused; 
being reduced to a head, which began to burn, like 
iron-wire, by eontinuanje of heat. 

Fftaton of Platinum. —The largest drops which 
have frilen from melted platinum wire, when exposed 
to the utmost heat, wcigli ten grains; but Dr. 
Clarke obtained drops of metal weighing fourteen 
grains, when the current of gus was diminished ao 
as not to let the metal run off too quickly from the 
wire. By placing several globules upon a piece of 
charcoal, and suffering tbe whole force of t^ gases 
to act upon them, the metal is made to boil, and they 
all run together in one mass. In this way Dr. Clarke 
has melt^ more than 200 grains of planum into a 
tingle brilliant metallic gtobnle. 

Combuition qf Tellurium. —When tellurium is 
,laced upon charcoal, and acted upon by these gasea, 
t inflames with violence, accompanied by detonation, • 
abibiting a very beanti^ flame. It is then volati- 
ised in the form of a greenish yellow vsponr, having 
very diaagreeable odonr. 

Combuetion if Selenium. —Tbe action of the igni- 
xdgasesontoia new metal, causes rapid volatilixaCion, 
ud the metal as it arises gives a brontiful blue color 
o tbe flame; at the same time the vapour has a 
itroDg odour of horse-radish. 

OmbueHon of Antimonp. —If, when this metal 
is in a state of ebullition on charcoal, it be thrown 
:poo a deal board, or on tbe floor, it will divide into 
innumerable fiery globules, which burn with a vivid 
ame and brilliant acintiUation. 

Pueion qf Iron end Iron-Filings. —WThen thaaa 
were put npon charcoal, and acted upon by the ignited 
gasea, they were speedily thrown into a state of active 
ibuilitioD, and ^ve out a most vivid light, acoom- 
lanied by beautiful scintillationa. 

Combustion of Ci^er.—Coppec*pUeed upon tha 
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ebtrcoal, boiled and bunt rapidly, giriog out a 
delicate green flame. 

Cott^tuiion qf Gold.~^lt a slip of gold be exposed 
to the action of these gases in a state of ignition, it 
will bun^wlth a brilliant green flame. 

Con^tution qf l^lver .—When a piece of silver 
is pat on a piece of charcoal, before the jet of the 
compound blow>pipe, it burns with a light green 
flame. 

Combwtion qf Phosphate qf Lime ,—This salt did 
not decrepitate. It was phosphorescent, and fused 
into a black slag; depositing on an iron forceps a 
cupreous color^ powder. It scintillated with 
reddish'Colored flame. Upon filing the slag. Dr. 
Clarke observed a globule of w^ite metal, resem¬ 
bling silver, which does not alter by exposure to 
the air. 

Fueion qfSilex, Alumine, and Barytee .—Finely 
powdered silex was moistened witii water; it 
became agglutinated by the heat, and was then 
perfectly fused into a colorless glass. 

Alumine was perfectly fused into a milk white 
enamel. • 

Barytes fused immediately, with intumescence, 
owing to water ; it then became solid and dry ; but 
soon melted again into a perfect globule, or radish 
whke enamel. 

Fuaion qf Stnmtitea, Glucine, and Zircon .— 
Strontites placed upon the charcoal and exposed to 
the kiflamed gases, exhibited the same phenomena: 
Gladne, in a similar situation, was perfectly fused 
into a white enamel. Zircon, under ^e same treat¬ 
ment, exhibited a similar appearance. 

Ftuion qf Itme.—When the compound flame 
fell upon Ume, the splendour of the light was 
insupportable to the naked eye; and when viewed 
through deep colored glasses, (as, indeed, alt the 
experiment! ought to be,*) the lime was seen to 
become rounded at the angles, and gradually to 
rink, till, in a few seconds, only a small ^obular 
protnbenuMe remained, and the mass of supporting 
lime was also superflcuilly fused at the base of the 
column, through the space of half an inch in 
diameter. The protuberance, as well as the con¬ 
tiguous portion of the lime, was converted into a 
perfectly white and glistening enamel. A magnify- 
mg glass discovered a few minutg pores, but not the 
lightest earthy appearance. 

Ftuion qf Maynetia, — The escape of "water 
caused the vertex of the cone of magnesia to fly off 
in repeated flakes, and the top of the frustrum that 
,tfaus remained, gave nearly as powerftil a reflection 
of light aa the lime. Aft^ a few seconds, the piece 
bring examined by a magnifying glass, no rougbness 
or eurthy pdrticles could be perceived on the spot, 
but a number of glaasy smooth protuberances, whose 
tnrfece was a perfectly white enamel. 

Professor Silliman, of Yale Colley, says, that 
we may, perhaps, be justified in saying, In future, 
that the primitive earths are fusible bodiM, although 
not fusible in furnaces; in the solar focus, nor, 
(with the exception of alumine or barytes,} even by 
a stream of oxygen gas directed upon burning 
charcoal. 

Ftuion of Gua-PTia/.—Gun-flint melted with 
great rapidity: it first became white, and the 
fusion was attended with ebullition and a separation 
of nnmeroua small ignited globules, which seemed 
to burn away, aa they rolled out of the current of 
flame; the product of this fusion w^ a beautiful 
splen^d enamel.* 


Fntion qf Chaieedony, Oriental Cornelian^ and 
Aed/e^er.—Chalcedony melted rapidly, and gave 
a beautiful bluish-wbite enamel, resembling opal. 

Oriental cornelian fused with ebullition, and pro. 
duced a semi-transparent white globule, with a fine 
lustre. 

Red Jasper, from the Grampians, was slowly fused 
with a sluggish effervescence: it gave a greyish black 
slag, with white spots. 

Fution of the Beryl and Peruvian Fmerald.-^ 
Beryl melted instantly into a perfect globule, 
and continued in a violent ebullition, as long aa the 
flame was applied; and when, after the globule 
became cold, it was heated again, the ebullition was 
equally renewed: the globule was a glass of a 
beautiful bluish white cofer. 

The phenomena exhibited by the emerald of Peru, 
were similar; only the globule was green, and per¬ 
fectly transparei^ 

In addition to these and other interesting expert- 
menta, Mr. Hare fused porcelain, common pottery, 
fragments of hessian crucibles, 'Wedgewood's ware, 
various natural clajs, as pipe and porcelain claj, fiie* 

brick, common brick, and compound rocks, with 
equal ease. 

JVb/e.—The double blast bellows, or atmospheric 
blow-pipe, and also an ingenious one of French in¬ 
vention, is described in i>age 199, in an article on 

Glass Blowing.*' 


BONE AND THE SUBSTANCES 
COMPOSING IT. 

Bone is composed of two parts, or principles; a 
hard part consisting of carbonate and phosphate of 
lime, and a soft part known by the name of gelatine. 
It is the beautiful manner in which these principles 
are proportioned which gives to bone tiiat toughness 
and strength so thoroughly suiting it for the work 
it has to perform. Bones containing an excess of 
phosphate, or carbonate of lime, are brittle; and on 
the other hand, bones containing too much gelatine 
are possessed of little strength. In the bones of 
the di about half b; weight is found to be gelatine, 
in the remaining half the phosphate of lime bears 
the proportion to the carbonate of about 3 to 1. 
In fish bones the gelatine form% a larger relatite 
proportion and consequently uey are seldom so 
strong as those of animals. 

The principles composing bone nay be separated 
from e^ other with great facility; if a bone be 
burnt in an open fire, the soft parts are decom- 
poied and diuipated and the earthy matter, still 
bearing the form of the bone, remains: this residue, * 
which is the phosphate and carbonate of lime, ia 
•f a fine white color, and is known in the arts by 
the name of bone-aah. If a bone be immersed 
in dilate hydrocbloric acid, the earthy matter 
forms with the acid products which are soluble in 
the water, while the soft parts remain bridnd, a*ii| 
are semi-transparent and so flexible, that a large 
bone thus tretded may be easily tied hi a koot, lif 
a bone be boiled in water for a conriderSi^ 
the gelatine dissolves out from the bone, aftd Ibrag 
with the water, a substance which wti on oorihif, 
and is known by the name of lise, or when pre¬ 
pared for culinary purposes it is called jelly f if 
this sixe be care^y evaporated down it become* 
more compact, and is then known by the name of 
glue; thus portable soup is the glue of jelly; 
isiuglass is a fish glue; the more ordinary kinds of 
|lae are obtabed feom the bonm, hoofs, Ac. off 
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honei, coin and other animtia, and on accoont 
of containing patrefactire matter are generaUy 
poaaeaaed of a diaagreeabte amell. 

If bones be heated in a close vessel in such a 
manner that the prodacts of the decomposition can 
be collected and eiamined, the g^tine will 
decomposed; carbonic acid, ammonia, and a foetid 
oil. (known bj the name of Dippel's animal oil,) 
wiH be given off, while the remaining carbon of 
the decomposed gelatine with the phosphate and 
carbonate of lime will be found in Ihe vessel in 
which the bones were decomposed. To obtain 
the animal charcoal free from the eartbj matters 
which are mixed with it, it must be finely pow. 
dered and digested in dilute nitric acid, whereby 
the phosphate and carbonate of lime are decom> 
posed sfid dissolved, the animal charcoal remaining 
behind: it must now be washed and thoroughly 
dried at a moderate heat. An^al charcoal as 
thos prepared is quite pure, and remarkable for 
its power of decomposing vegetable colors: if a 
small quantity of animal charcoal be placed in a 
phial, and the phial be now filli-d with deep oolored 
port wine, corked and shaken, the charcoal will 
presently render the port wine nearly colorless ; if 
the same experiment be tried with common char¬ 
coal, the color of the port wine U not in the least 
affected. o.c.ir. 

ACOUSTICS. 

One of the most important uses of the atmos- 
phere is the conveyance of sound. Without the 
air, deathlike silence would prevail through nature, 
for, in common with all substaneea, it has a 
tendency to impart vibrations to bodies in contact 
with it. Therefore undulations received by the 
air, whether it be from a sudden impulse, such as 
an explosion, or the vibrations of a musical chord, 
are propagated in every direction, and produce 
the sensation of sound upon the auditory nerves. 
A bell rung, under the exhausted receiver of an 
ur pump, is inaudible, which shows that the at¬ 
mosphere is really the medium of sound. In the 
amaU undulations of deep water in a calm, the 
vibrations of the liquid particles are made is the 
vertical plane, th^t is, up and down, or at right 
angles to the diction of the transmi»rion 
of the waves. But the vibrations of the particles 
of air which produce sound differ from these, 
being performed in the same direction in which 
the waves of sound travel. The propagation of 
sound may be illustrated by a field of com agita* 
ted by the wind. However irr^lsr the motion 
of the com may be seen on a superficial view, it 
vrill be found, if the intensity of the wind be 
constant, that the waves are aH precisely similar 
and equal, and that all are sepvated by equal 
interv^, and move in equal times. 

A sudden blast depresses each ear equally and 
snecessively in the direotion of the wind; but in 
eousequenee of tiie elasticity of the stalks and the 
force of the impulse, etch ear not only rises sgain 
•s SOM si the pressure is rsmoved, but bends back 
l^eariy as much in the contrary diractipn, ud then 
contmnes'to oscillate backwards and forwards in 
qqual times, like a pendulum, to a le>s and less 
till the resistance of the air puts a stop to 
jQm Biotion. These viliratjons are the same for 
i indbidoal ear of com. Yet as their oscil. 
^ Jpyioiis do not all commence at the same time, but 
i^glfioeeftiTely, tite ears will have a variety of poei. 


tiona st any one instant. Some of the advancing 
eara will meet others in their returning vibrations, 
and u the times of oscillation are equal for all, 
they will be crowded together at regular intervals. 
Between these there will occur equd spaces where 
the ears will be few, in consequence if being bent 
in opposite directions, and at other equal interrals 
they will be in their natural upright positions | so 
tiiat over the whole field tiiere will be a regular 
series of condensations and rarefactions among 
the ears of corn, separated by equal intervals, 
where they will be in their natur^ state of d nsity. 
In consequence of these changes, the field will be 
marked by an alternation of bright and dark bands. 
Thus tlie sucoe8.<ive waves which ily over the corn 
with the speed of the wind are totally distinct from, 
and entirely independent of, the extent of the 
oscillations of each individual ear, though both take 
place in the same direction. The length of a wave 
is equal to the space between two ears precigely in 
the same state of motion, or which are moving 
similarly, and the time of the vibration of each 
ear ia eqpnl to that which elapses between the 
arrival of two successive waves at the same point. 
The only difference between the undulations of a 
corn-field and thop of the air which produce sound 
is, that each ear of corn is set in motion by an ex* 
teroal cause, and is uninfluenced by the motion of 
the rest; whereas as in air, whi<'h is a compressi. 
ble and elastic fluid, when one ]>articie begins 
to oscillate, it communicates its vibrations Co* the 
surrounding particles which transmit them to those 
adjacent, and so continually. Heuce, from the 
successive vibrations of the particles of air, the same 
regular condensations and rarefocCiuoa take place as 
in the field of com, producing waves throughout 
the whole mass of air, though each molroule, like 
each individual ear of qpm, never moves far from 
the rest. The small waves of a liquid, and the 
undulations of the air, like waves in the com, are 
evidently not real matsea moving la the direction 
in which they are advancing, but merelj outlines, 
motions, or forms, rushing along, and comprehending 
all the particles of an undulating fluid, which are at 
once in a vibratory state. It is thus that an im« 
pulse given to any one point of the atmosphere is 
successively propagated in all directions, in waves 
diverging as from the centre of a sphere to greater 
and greater distances, but with decreaibg Inten* 
•ity, ia consequence of the increasing number of 
particles of inert matter which tite force has to 
move; like the waves formed in st^ water by a 
fallen stone, which aro propagated circultrly all^ 
around the centre of disturbance. Tbeae lUcccMiTe 
spherical waves ere only the re.pereussions of tite 
condensations and motions of the first particles to 
which the impulse was given. 

The intensity of sound depends upon the violence 
and exte^ of the initial vibrations of air; but 
whatever'they may be, each uodnlstion, when 
once formed, can only be transmitted stiajght for* 
words, and never returns back again, unlm whM 
reflected by au opposing obstacle. Tlu vibrations 
of the aerU molecules are always extremely small, 
whereas the waves of sound vary from a few inches 
to several feet. The various musical instruments, 
the human voice, end that of anioals, the tingingof 
birds, the bum of insects, the rogr m the cataract, 
the whistling of the wind and the other nameleas 
peculiarities of sonqd, at once show an infinite 
variety in the aaodes of aerial vibration, and the 
astonishing acutenece and delicacj^ of the eari thus 
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capable of appreciating the mioTiteet differencee in 
the lawe of molecular oacillatlon. 

All mere noises are occasioned b/ in^nlar 
impoUea communicated to the ear, and if thej be 
short, sadden, and repeated bejond a certain 
degree of quickness, the ear loses the intervals of 
silence, and the sound appears continnona. Still 
such sounds will be mere noise; in order to 
produce a musical sound, the impulses, and, con¬ 
sequently, the undulations of the air, must be all 
exactly simiiar in duration and intensity, and 
must recur after exactly equal interrals of time. 
If a blow be given to the nearest of a aeries of 
Iiroad, flat, and equidistant palisad^, set edgewise 
in a line cUrect from the ear, ea^h palisade will 
repeat or echo the sound; and these echos 
returning to the ear, at successive equal intervals 
of time, will produce a musical note. The quality 
of a musical note depends upon the abruptness, 
and its intensity upon the violence and extent of' 
the original impulse. In the theory of harmony 
the only property of sound t^^en into considera- 
tioa is the pitch, which varies with the rapidity of 
the vibrations. The grave, or low tones, are 
produced by rery alow vibrations, which increase 
in frequency, as the note becomes more acute. 
Very deep tones are not heard by all alike ; and 
Dr. Wollaston, who made a variety of experiments 
on the sense of bearing, found that many people, 
though not at all doif, are quite insensible to the 
cry of the bat or the cricket, while to others it is 
painfully shrill. From tUs he concluded, that 
Ikoraan heering was limited to about nine octaves, 
extending from the lowest note of the organ to 
the highest known cry of insects; and he observes, 
with his < 080 x 1 origioaJily, that, " aa there is 
nothing in tile nature of tile atmosphere to prevent 
the existence of vibrations incomparably more 
frequent t han any of which we are consdous, we 
imagine that animals, like the Grylli, whose powers 
appear to commence nearly mhere ours terminate, 
may have lha faculty of hearing still sharper 
sounds wlueh we do not know to exist, and that 
there may be other inseefli bearing nothing in 
common with ns, but endowed with a power of 
exdting, and a sense which perceives, Orations 
of the tame nature indeed, aa those whidi con¬ 
stitute our ordinary sounds, bu^ so remote, that 
the animals who perceive them may be aaid to 
poeseaa another aense, agreeing with oor own 
solely in the medium by which it is excited.’* 
(Continued on page 841J 
____ ___ _ __ 

OXYGEN. 

(Itoedmed from page 900, and eonehidod.} 

Bs. 27.->-/fr Spec^ Gratity. RU a bottle 
with oxygen gai; turn its month upvrerd, and 
withdraw the cork. The gas will not escape, aa 
may be tried by holding a lighted taper within tiie 
bottle; some time a^rwardi it will be found 
present ss at first Hold this uncorked bottle in 
one hand, and a lighted match, or piece of lighted 
charcoal in the other, and pour the oxygen upon 
the light, in the tame manner as pouring wine into 
a glass. The oxygen will fall upon it, shovring 
tlmt it is heavier than atmospheric air. 

£x. 2fl.— lt$N«utrei Propsrtiet. In ajar filled 
with oxygen, dip a atrip of litmus paper, which will 
not be colored red; also a strip of paper tinted 
wiih turmeric, which will not be rendered brown. 
Thus proving oxygen gas to be neither add nor 


alkaline, and yet oxygen is the chief canse of 
acidity and aikdinity. 

Ex. 29.— Efftett Asjtpen. Let 
a person inhale from a bladder two or thm qnuti 
of oxygen gas. His pulse vrill be raised foi^ or 
fifty beats pw minute, and afterwards he will ftd 
himself considerably elated, and hare a greater 
inclination for mnacular exertion—so by d-'priving 
common air of oxygen the pulse may be lowered. 
These facts have bm taken advantage of i i Tn<>di- 
cine, as may be seen by many pesters in '['illoeh's 
“ nulosophical Magaiine.” 

Ex. 30. E^eet on a Glow IForwi.—Imm rue a 
glow worm in a jar of oxygen gas, in a dark room, 
'rhe insect will shine with much greater brilliancy 
than it does in atmospheric air, and apptear more alert. 

Ex. 31.—Cofors Heated Steel. Place the 
blade of a bright steel insoument in the flame of a 
candle, it will chsgcr. (iret into a straw color, then 
progressively into brown and purple, and finally 
into a bright blue, which, aa Brands says, is 
because of the union of oxygen with the surface. 
Sword blades are rendered bine by subjecting tb eyf 
gradually to the heat of burning charcoal. 

These colon upon steel are proved to be the 
effect of oxidation, because, unless the steel be in 
contact with oxygen, the color is not produced; 
thus when steel is heated under the surface of oil, 
or in hydrogen it remaios with its previous 
polish; even rubbing it with grease will prevent the 
oxidation. 

[The above remark is in Brande’s Cfaemisfry,’* 
but we rather doubt its correctness.—En.] 

If copper be melted, cast into ingots, and vriiUe 
still hot, plunged into water, it becomes of a 
red color externally. Thus we can explain the 
canse of the irridescence seen occasionally upon 
lead, xinc, and brass, when cast in damp moulds; 
and also upon the sorfree of many minerala, ai 
snlphuret of iron, the peacock ore of copper, &c. 

Ex. 32.—Colon qf Metallic Oxj/dee, Expose 
melted lead to the action of a stream of oxygen, 
and soon becomes changed to a whitish grey 
powder, continuing to blow upon it with oxygen, 
it will become first lemon, then orange colored, in 
which state it is called massicot, or the protoxide ^ 
le^ : the still prolonged action oEOxygen, the heat 
being continued, chai^ea it to minium, or red lead. 

Sx. 33.—Coloring ^GaUates. Make a satnnled 
solution either of potass, soda, or ammonia, with 
pure gallic add, so u to form a neutral gallato ; it 
will be found colorless, but pour tome of the solution 
intouphUlof oxygen, shake it up, and it will « 
become of a deep brown color. 

Ex. 34.—Reoioretion qf the Cbfor qf Litmui, 
tincture of Utmus, if long kept, oftm b«»mes 
eotorleis, if in u phial contafoing some of this 
discolor^ liqnid a small quantity of oxygen bo 
inclosed and shaken op, it will unite with tiie 
liquid and become instantly of its ori^ndt bluo tipiL' 

Ex. 35.—The spirits of vrine in **~~n\~'ril i|ii[ 
tubes when colored at first by litmus, eooit bpenMOi 
white or lemon colored; if the tube bo tiio 

liquid thus exposed to the oxygen in the eir,‘regeiiiO 
its original color, thus showing that it ii not 
which occasions the change. 

Note.—It iaupon the prindpalof tiwM experlmenti 
titat the changes of tjfmpathetic inko is aooouDtad for 
aa well as that which tskco place in the e Jkmm e l oo m 
mineral' as it is celled. 

Ex. 36.—Ho$toratUmqf the Cblor qf Fodtd SUk» 
&re. Shut into a dry phial along with ox^pn ge^ 
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B piece of damp fiuled silk, print, or paper, which has 
been dyed with any vegetable infusion, aueh as in¬ 
digo, archill, madder, &e.; it will imbibe the gas, 
and be restored to all its oripnal brilliancy. 

iVbfs.—The above experiment is nocertain in its 
result, because of rim mordants employed in dying, 
it also generally requires some days befdre p^ect 
success is ensured. 

£x. 37 .—Bleaehinff Effect of Oxypen. Place 
uptm a piece of stuff, silk, &c., dyed with indigo, any 
BubstanM which readily absorbs oxygen, sudi as 
potassium, and it will become green, by its after 
exposure to the air, or to a stream of oxygen, it 
again turns to blue as at first. By a process of this 
kind indigo is rendered perfectly white. 

The peculiar combiuations of oxygen, with the 
Other elements, will be treated of in succeeding arti- 
del, either in connection with each particular base, 
or under the distinct heads of oxy^es, alkalis, earths, 
adds, &e. 

Ex. 38 .—Ckanffe tff Color tn Sulphur. Melt in 
any vessel upon ^e fire, some pieces of sulphur, 
a^ a little time it will become md, and afterwards 
brown and tenadous; which changes arise from the 
absorption of oxygen, although it is so small a quan¬ 
tity as not to be appreciable. 

The retort used for oxygen, from chlorate of 
potsisa must be made not exceeding 1 to 2 ouncea 
capsdty. The operator should observe that the 
ebullition in the gas bottle ia regular and continued, 
and the gas evolved steadily, which is easily done 
by plunging the beak of the carved tube in water. 
Deflagrating jars should always have wide mouths, 
and be lipped: being open below, s small depth 
of water will be found extremely serviceable in ex- 
tmguiahiug the product of combustion. When 
pbMphoms in combustion is introduced into oxy¬ 
gen, nitrous gas and nitrous oxyde, no attempt 
shonld be made at the dose of the experiment, to 
withdraw the deflagrating spoon with phosphorus 
still burning, the light being too daxzling to do so 
without incurring the risk of contact with the Up 
of the jar, as well as a portion of it being ejected 
on the glM. If the spoon however be plunged 
into the water below, it is extiuguished, and aU 
such danger obviated. Should a fragment of 
burning phoaphor^etfrU on the surface of tbe glass, 
it wiU certainly occasion its fracture, unless Imme¬ 
diately extinguished. A drop of water only acce¬ 
lerates tbe accident, but a Uttia dry sand os 
magnesia added, would extinguish the combustion 
and uve the vessel frmn fractore. AU chemical 
glass apparatoa should be well anneabd to raiat 
^sudden cbangea of temperature, and the cylindoi 
should be stoat, ground flat on tbe edge, a^ have 
plates of glass, ground, fo be oir-tigbt. When i 
watch spring ia deflagra6^ in oxygen, it wiU be 
prudent to h^'B.tfr^om of an of w^ in 
the didk, as tita nirdted seorin wUrii faU frequently 
penetrate tbe sballow porceUn tray used to transfer 
tbe gu from tbe pomunatie tron^. The watch 
ipf^ ia j^ased through a cork which resti very 
'» orifice of tbe deflagrating jar, to allow 
i the neck; and in order to prevent its 
the finger may gently preen tbe cork. 

I are genawy most convenient in practice 
when emaU; tiiey are also for the most p^ too 
eop ta cted or narrow in the beak; so that the in- 
*™|lbn of materUla into tbe retort bvcomea a 
' of delay and difflcnlty, while stopper retorts 
’too expensive fbr many experiments. 



SINGULAR ACTION OF THE SOLAR RAYS. 

BT DR. DRAPER. 

Thx son's mys have tbe power of causing vaponra 
to pass to tbe peribeUon side of vesselv in which 
they are confln^, but. u it would appear, not at all 
seasons of tbe year. For example, 1 have a certain 
glass fitted for makiDg these observations, and in 
this vessel, during the months of December, Jann- 
ary, and part of February, 1836-7, a deposit was 
unifonnely made towards the sun; during the 
months March, April, and part of May next 
foUowing, although every part of tbe arrangement 
remained, to all appearance, the same, yet the cam¬ 
phor was deposit^ on the side furthest from the 
sun. From May until tbe present date, the depo¬ 
sit is again towards the sun. It does not appear 
that any immediate cause can be assigned for this 
waywardness. Does it exist in the sun’s light ? or 
^n changes affecting the earth’s atrooripbereor in 
imperceptible changes in the instrument with which 
the observation b made ? as respects the latter, I 
think a negative ansWr nay be given withont any 
hesitation; bat beyond o mere expression of tho 
fact that these anomalous circumstances do occasion¬ 
ally occur, I wou|d not be understood to speak deci¬ 
sively : if periodic changes like this do occur, which 
is doubtful, they have not been watched for a suffi¬ 
cient length of time, nor have 1 made sufficient 
variations in my trials to be able (o refer them to 
any distinct cause. A large bottle contaiuing cam¬ 
phor, which has been deposited therein for more 
than a year under ordinary atmoepherie premures, has 
uniformly showed a crystallization towards tiie light. 

For making these experiments properly, it is 
necessary to possess an air-pump receiver, ground 
BO true, as to be able to maintain a vaennm for 
several boors, or even days. A less perfect Jar may 
be made to answer, by fasteniAg it down to the 
pump-plate with cap cement, it will, however, be 
liable to leak when the cement becomes warm by 
exposure to the sun. Fbr many of tor's trials, a 
barometer tube is suffijdeot. Thoae who are pro¬ 
vided with a good pnmp«and jars, accompanied with 
their proper transfer plates, will have no difficulty 
whatever^ 

Upon tbe plate of tbe pump, or one of tbe trans- 
frrers, place some ^mphor in a watch-glass, sup¬ 
ported by a Btaod t over tots place a bell-jar, and 
exhaqit nntU tbe difference o( level of the eiphon 
genge amounte to half an inch or less; the further 
toe rarefaction is pushed the better; remove the 
arrangement into t^ sunahine. In toe coarse of 
five i^utea, if tbe atmosphere be clear and the sun * 
bri^t, small crystalline specks will be found on the 
aide nearest to tbe snn, these continnally increase in 
•ise, and at the end of two hours, many beautiful 
stdbited crystals, from one-eigtb to half an in inch 
in diameter, will be found on that side, but on toe 
otbitf parts of tbe glass, only a few stifling ones 
here and there. Sometimes, aa ia tbe ease In a re¬ 
sult which I keep by me, the whole side next toe 
snn is covered with e lamina of camphor, the other 
aide containing none at all. 

SUGARS. 

Cane ^er Ibia variety ia extracted in tbe 
tropical colonies from a pgantie Gramen named the 
Sugar Cane CSaeckarum Cffeinanm.) Hitherto 
no suecesa has attendpd tiis endeavour to eultivace 
tbii plant in our temperate elimate. Alters, with 
its boraing elimate. may in this respect bmme toe 
most valuable colony of the French. It ia extracted 
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In the colonies, bat the refining of it is carried 
on in Europe. 

The juice obtained by expression is immediatelf 
heated to 140 degreea in a copper caldron, with a 
small qui^tity of lime, (one part to 800 of the 
juice.) It is scummed and reduced, and ran sue- 
oesaivdy into smaller and shallower caldrons, 
from the last of which it is transferred to a caldron 
placed immediately orer the fire. There it is 
allowed to boil till it has acquired the apecifi< 
gravity of 1.2U0 to 1,220, when it is filtered through 
r. wooHen cloth. It is again evaporated at a 
boiling beat till it becomes syrupy; and then it is 
ladled bff into flat coolers, from which, before it is 
quite cold it is passed into vessels pierced with 
holes, which are kept closed. *At the end of 
twenty-four hours, it is stirred, to promote the 
crystallisation, which then takes place after a few 
hoars’ rest. The holes are now opened to allow 
the uncrystallised syrup to run out, and thq 
crystallised portion is dried, and comes into the 
market under the names of Cassonade, Muscovado, 
or Raw Sugar. Tha tyrup ia afterwards evaporated 
till it ceases to yield any crystallizolne sugar, 
when it receives the name of molasses, a sort of 
mottwr-water of raw sugar. It may still, however 
be employed in the preparation oi rum, of oxalic 
•eid, and of spiced or ^ngerbread. Raw sugar is 
yellowish, friable, and granular. To remove the 
foreign substances which color it and prevent the 
O^N&Ott Of Its crystals, it must be refined. For 
this purpoirit is dissolved in water, forming a 
syiup of apecific gravity of 1.230 to 1.260. 
It ia then mixed with a tenth-part of its weight of 
oniwial charcoal and bullock’s blood, and heated. 
The mlxt iya is repeatedly stirred, Md, after being 
filtered through a woollen or cotton cloth, it is 
evaporA^ In a fallow qsldron hung in slings. 
When the syrup ^ likely to boil over, a small 
piece of butter is thrown in, which immediately 
ftafina the ebullition. WhpMMJymp hu t%ached 
the specific gravity of it is emptied 

into a copper cooler, iriMreH k stirred to aomle- 
rate its cooling, and itis^thipt put into earthen 
cones placed with the bass upwards, s^ having 
a hole at the apex which is kept closed, 
sugar has completely cooled and 
hole is opened to allow the ^ strain ol. 
which occupies about eight days; sjul, in ordsrw 
remove the residual syrup, which inpsirs thfili^ 
parity and color of the granulsr sugar, Um open 
base of the cone is covered with a paste m ade 
<){ clay, the water from which, filtering throuf^ 
the sugar, takes with it the brown syrup and leaves 
the sugar white. It is then termed Clayed Sugar. 
The claying is in many instances rspeated three 
times, andthe process occupies about a month. The 
loaves are then taken out of the mould and dried. 
In order to obtain sugar in the greatest atata of 
purity, it is a aeooud time subjectM to the process 
of refining, using the white of ^ in place of blood. 

Jifspfe Sugar. By a similar process from 
7,000,000, to 12,000,000 lbs. of raw sugar are 
aanuaUy inade in North America from the sap ot 
the maple (Acer SaeehariMum.) Holes are made 
through the bark and into die wood of the trunks 
of these trees in the months of March, April, and 
May, into which tubes are introduced to lead the 
juice into veuela placed below. It is observed 
thu the higher the holes are from the ground die 
more aaceharine the juice is, sod the more iigury 
does the tree receive from its ebstrai^n. Trees ' 



of a moderate sise will yield in 24 hours about 14 
pints of juice, whose spe^o gravity is from 1.003 
to 1.006. The sap of the Sgringa Vulgorit may 
be used in place of that of ^ maple. 

^i^or Beet Root .—In 1747, Maigraff sn- 
uounced to the Academy of Bsrlfo the discovery 
of a crystaUiuble sugar in beet-root. In 1787, 
Achard succeeded in extracting it on a.large scale. 
In 1810, Napoleon directed the inquiries of the 
French philosophers to the perfecting of this pro« 
cess; and in a short time the beet-root became 
^ sugar cane, whose product was 
withoeld from them by the ccutinental system. 
This manufacture ia now in so flourishing a con¬ 
dition, and making progreaa, that diis sugar may 
bear a comparison with the finest cane augar. 
In 1829, there were in France 100 or 120 manu¬ 
factories of this sugar, whose produce was es- 
dmsted at 13,406,470 lbs. In 1832, the number 
of msnufectoriesawss 208, and the quantity of 
sugar produced amounted to 32,175,048 lbs. 

The'proceu employed in its extraction is nearly 
the same os that ua^ tor eoaa augar. The juice 
of the beet-root, however, contains les s sugar 
that of the cane. If ^e beet-root be of good 
quality, it yields 70 per cent, of juice, which 
contains 4 or 5 per cent, of sugar. 

llie juice ia heated to 170 d^rees, and then 
lime is added in the proportion of 44 grains to 
each pint, sod sometimes more. It is known that 
s aufflci^ quantity has been used when the 
sediment precipitates readily, leaving the liquid 
clean. It is then boiled until the scum that forms 
ou the surface begins to crack. The fire is then 


extinguished, the scum is removed, the liquid is 
drawn off, and a snfiicieDt quantity of sulphuric 
acid is added to saturate the lime. Achard treated 
the juice first by sulphuric acid, and afterwards 
satnrated it with lime; and, perhaps this method 
wonld give a laiger quantity of sugar. It is then 
evaporated as rapidly as possible to the apemfic 
gravity of 1,116, and mix^ with Mlmal charcoal; 
after which it is ^iled down to the spedflc gravity 
of 1.842. It is then passed through a wooUmi 
cloth, after which it is clarified with bullock’a 
blood, scummed, ‘and rapidly evaporated, using 
a little batter to keep it from Imiling over. T^e 
operadou of-cryataUixing and reiamg are peri&rm^ 
precisely in the same way aa with cane sugar. M. 
Crm^ ^mevi^ found that, by earryi^ on Ae 
evimm^n iii twove, a greater quantity of sugar 
jjnt be produced. This was also M. Achard’l 
Bwthod, but R is more expenrive. 

In ftta ifniiofiibtiw ofthetferpot fOgpr, a machine , 
ia now used by which the^i||Bfo yrashed and 
afaced under a hydraulic praaai wU^ the juice 
flows into tite cddroa.' Swell i manufactory can be 
profitable only in proportiM to thejpxtBft^ ground 
proper for the cultivatioa of ttw beat pMseesed 
proprietors. Ilie8ollon^ttobefrom8t«;}0'^ 
deep, of good quality, and notgravdly. uls j 
tained that 2t English acres can pi! 0 dnbi'^,'i ^ 
80,000 lbs. whidi will yield about 2681 

The three preceding kinde of sugairi-'p^Me 
dmilar ehsractera and erystalflia in n dedUv meni 
ler. Their cryatala, wbra obtained by evumnttnr 
concentrated eolation in a strove, ire flstteura 
bur or six-sided prianu, termin^ed 1^ dibadral sum- 
mita. The finest cr^tsla are obts^ed by stretobing 
threads across the oodlery rmuid which flis sugar 
crystallises. In this state It la called eaa^ iugur. 

(OerMwuti «»|Mft 
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THE CARNATION. 

Tbs following are wbat the florists call the good and 
requisite properties of a carnation The stem 
o( the flower dionld be strong and straight, not less 
th fii 30 htchet, nor nfore titan 45 in. l^h, and able 
to snpport the weight of the flower witiwnt hangi^ 
down, which flower should at least be 3 tnehea in 
diameter.. 2. Hie petals should be long, broad, and 
stiff, eaaj to expand and make free flowers, the lower 
or outer drcle petals, commonly called the guard 
leaTce, should be paitieulariy substantial; they 
tiionld rise perpendieolariy, ^Mrat half an Inch abore 
die calyx, a:^ then turn gracefully in a horisontal 
direetiow, supporting the iutoior pet^, whidi should 
demease giaduslly in sise as thqy approach the cen¬ 
tre, and with tbm the centre should be well filled. 
All the petals should be regularly disposed, and he 
orer ea^ other in such a manner as that their re* 
speetive and united beauties should meet the eye 
altogetiiM'; they should be nearly flat, or with only 
a small d^^ee ot inflection at the broad end; their 
edges shoidd be perfoctly entire, witirant notch, 

fri^, or indenture; tiie wyx ahould be at least an 
in^ in kagth, sufficiently strong at the top to keep ! 
the basis of t^ petals in a close and circi^ body. 
S. The middle of the flowers should not riae too high 
abore the other parts. 4. Hie colors should be 
bright, and equally marked all orer the flower, per- , 
Ihctly distinet, the stripes r^ular, narrowing gra¬ 
dually to tba claw of tiie petal, and there en<ting in ; 
a line point. Almost one half of ^-h petal sh^d 
be of a clear white, fiee fh>m spots. 5. Hie flower 
should be Wy fiUl of petals, so as to render it, when 
blown, rery thick in tiie middle, and the outside 
pmfsotly round. Hiese flowers are propagafod 
citiier 1^ seed or by layers: the first is Ae metiiod 
for niimg new flowers; the other is the way to pre- 
s ei r e and multiply tiioee of former years. To rmse 
thaw fltKU aeed, that from the best double flowers 
duwld be select, which will produce the strongest 
plants, and should be sown in April, in pots or braes 
of freA light eartii, mixed with rotten cow manure, 
e xp oae d to the morning sun, end occasumally watered. 
In anMoththe plants wiH^ipeer, end in Jidy should 
ha tranqilattted into beds of the «««* eaith. in an 
sdry litaation, at 6 inchea distance, and there left to 
Whm fo flower, the finoti kinds should li|gj 
naricM, and all IbB layers tiiat can be, should, do^a 
ring the time of flowering, be laid doirofrMB tiiem { 
tiiaee win bve taken root bytheoApif 
are tiien to be taken off, and pUnad OBfe^m poMein 
prin.—GardcMr't H^msbu. 


I tiie plants had not suffered, end the odour of the 
' chlorine was as strong as ^ first. Next morning 
they were found withered, the smell of chlonne had 
disappeared, and was replaced by a very disagreeable 
acid odour. The same result was obti^i^ on re¬ 
peating the experiment seTeral times. Nitric add 
withex^ the plants during the night, hat in the day 
time merely rendered eome of thw brown colored. 
Sulphuiretted hydrogen produced no alteration when 
light was preMDt, but destroyed them in the night 
by the sorption of the gaa Muriatic add gas 
acted in a mann 

LeadtK Mwldafnr ^eofr.—Upon the seal to be 
copied ley a piece of clean soft slmt lead, and strike 
it a smart quick blow with a hammer, whidi, if done 
with cere, will drive the lead into all the impression 
without injuring the seal. 

Tils Jfof^t-iViifisr*# QoUUn Suit. —No branches 
to be cut off which do not interfere vrith the leader; 
no wound, thus or otherwise made, to be larger than 
an inch in diameter; and no pruning in autumn.^ 
Gardener’s Mag 

Tkntrieal 7^ end Blue Fire. Ftrei Recentfer 
Sed Dry nitrate of strontian, os.; sulphur, 
3 dr., 6 gr.; oxymuriate of potash, 1 dr., 12 gr.; 
sulphuret of antimony, 2 dr.; chai^al, 1 scnij^ 

Hie oxymuriale must be powdered by itself, end 
mixed with the other ingredients carefully on paper, 
otherwise it will explo^, to the imminent danger 
of the opierator. \Vhen thoroughly mixed, lay it on 
a tin plate, and set fire to it, when it vrilt boiit into 
a splendid red flame. 

Stcond Receipt for Aed.—Nitrate Isf efardntian, 
loz.; chlorate of potass, 3 dwts.; charcoal, 3dwts.; 
meal powder, 3 dwts. Mix togetiier as before. 

Rtetpi far Blue Fire. —Nitrate of barytes, 77 
parts by weight; sulphur, 13 ditto; chlorate of 
potaw, 5 ditto; realgar, 2 ditto; cbareeal, tS ditto. 
Mix and inflame as for led fire.B These receipts we 
have tried repeatedly, and know them to be excellent; 



the latter is not ^J^^ight used among shipping, 
and in lii|iiiInii^l«|pipihBl soenes, ^t the more 
delicate flame useolk^nip end ^^airaon scenes, 
&c., and which cam n’peeuUer whitish blue 
Agfat, accompanied w pwA white smoke. 

^^^Bgrvett in Gwimw.—>A harvest of a very 
Ba||^|Bli^pKription in Northern Europe his been 
jne^IRHiSMko. neer Brunn, hi Moravia. After 
fttany trislB, a Bem Ton Bei^enbech bes, it ^- 
spceeedid hi bringing to perfbption a field of 
nl^wiildihi Oermeny, even more tiien with us, ii 
•D erthii of eoariant and extcnrive oonsumption. 
As tiw land udiere the crop haa ben grown is 
in a ooU mountainoua region, more than e* 
Atto^enA feet above tiie eea, ai^ aurronnded by 
foreeta, whme the is too teirere fbr the 

gr o wt h of papes, hit anoceas !■ the npn extra- 
ordhury. fte ae^ wu town and raised entirely in 
wrier I hi the first faistaoee in a eoit of hot bod, or 
hot water, Ibr the water waa a littie wanned whenever 
during the spring the weedier wee cold enou^ to 
render it neceaaery, and it wu tim transplanted 
a oeofding to tim method pnetiaed in Hindoevn. 

Rnhti of RlmU.—Cem'^ba t ia diasolved in al- 
oehad unto the latter iaaaturatedt tiie ahxdiolia then 
put into leA water, In the prMwtioo of two dropa 
to hatf an ounoe. Withered or ^parently deed 
pisnts, pat into tUa liquid, and allovm to remrin 
forre^mtwoto four hours, wlUrevive, iftheyhave 
not been eompletriy dead bdbre beii^ pri In. 
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BOX FOR EXIIJUi'llNO ASTR0^0\JTIJAL 
TRANSPARENCIES. * 

To construct a box to exhibit Iranspartncics maj 
apjwar too Minj'lc to nccd description, and yet to 
show them ill Mtch u manner as to be adapted to 
sriciitibc Ulustnilion, ^articnlorly un the science, of 
a.'itriinoiuT, a few contriranccs arc necessary, t.o 
that tlic rc-quisitc clearness of delineation, unifor¬ 
mity of lig-lil, and ' caiiabillty of performing the 
various uinlions shaSl be. united; and that with 
perfect darkness around, complete sUeuee, and 
facility of management. 

The lirst cut of our present nuii\ber represents 
llie transparency box of Mr. Wallis, certainly the 
best of our Hsti‘oi)on>ic.d lecturers- I'he size of it 
is r> f<wt S(|uare and Id inchc-s deep—painted white 
in^ide and black witliont; it rests, when in use, 
upon ti'c^sels ; or'npotia table adapted to it. The 
figure to the left hand at the "top, (No. 1,) repre¬ 
sents a licw of the interior, wltlr the arrangement 
of .the si.x lamps or wax caudles which cidighteii 
the front. O.ver each candle is .1 chimney, made of 
tin aud passing through the back of the box, to 
carry olF the vitiateil air; but these arc not suf- 
hch'iit—the healed iiir wdl.stiua occupy the upper 
part of the hu.x. and occaMoii the upper Uglita to 
burn dimly. To remove l)u<:, some holes are niHclc. 
at the buck above the liglits, <)r as is n'prcscnted in 
the middle figure, a flap is made at tlie top, which 
•answers the same puriiose. At tlic lower }>art 0/ I 
the buck of tlie box also arc other liolcs. 'I licse j 
are necesdury to supply the lamps with iresii uir to 
support flieir conibiisliou—in other ivt^pccts the 
box U air-tight. • 

Fig. 2 represents n section, to show the form of 
the ehimney, and the groove with the slbler or 
transparency within it, us in use. On the npper 
part of this M'ction is seen a small circle.; tbi«^ 
indiiuites the position of a black curtain or blind 
within the Ipi.v, made to roll up or down like a 
window blind, by a .string w-hich goe.i round a jiul- 
ley placed outsiile the box. The c«rt,un is neces¬ 
sarily in use when the scone is changed, os by its 
falling down it conceals the formation-of the box 
within, whene^r one trau3p.uoncy is taken out 
and Another substituted. 

1'lie above may le considered the whole^tructure, 
nflliHiox itself, ^^‘^•^'lich ia odapU^l to show all. 
tlie usoal transpareucics, aucli ‘ as the jilui^tcry 
bodies, constellations; tlic laws of motiooi tiie 
syslcais, views of the tuoon, and all the general 
facts which can be illustrated with common un- 
cliangiiig apparatok; but there areafciv things in 
which, to render easily understood, motion u 
advisable, not indispeDexde. These are the 
cause of day and night- Uie rotunditr of the earth, 
and the unequal length of t<'V at dilterent H'SKOim 
In these a rotatory motion is r»;quircd, ami that is 
to be given without a dark axis ap]>earing in the 
«rntr<-. It is done ns follows.—Fig. .1 rcjircscnts 
lot' bi.i, furhiabed v\it)» •. fraii-f- or slider in front, 
formed go {« to cs .bull ■be light, except at a great 
uirclB in the centie, A 'I'liis circle is funiu,hcd 
wilh ;• hij..;!, v.'I,icU projecla forwunU about lialf an 
inch. J'hc tr,n!..ji{irt iicir <0 be used wilh tins are 
Strctohi <1 ujj'iti .sirodo hoops, made of booli a Size } 
as to mine eroil.t ...i ili,. rixird hoop A. I’ut sm b a | 
transparency uj-.n, \ - it is inotcd round by the j 
whects H It. -h aiR .-0 plai:,:.l:is lo bijar the J 
weight of (he asii.M-u.-y; one of ihi-iii, B, i» ' 

fuifublicd with hiui'.he -tlic other is merely a 

friction wheel. 


' Fig, 4 represents one of these friction wheels, 
removed to i^ow its simple formation. ^ is the 
piwt tipou which the hoop holdiitg the transparency 
runs. B is a rim around it, to prevent the hoop 
* falling away outwards, and (J the handle which ■ 
turns it. There should bo also n but{.on, or some¬ 
thing similar at the top of the box, lo prevent the 
transparency hoop from falling forwards when 
revolving, though this is not represented. Wo 
will now show tlie application of the above box to 
tlic before-mentioned 

ASTROftOMICAt ILtrSTRA'flONS. 

J)ny a>id Night .—Oar object is not at present to 
(‘X{ilaiu the e.ausc of the phenomenon of light and 
darkness, presuming that all oaf readers must be 
acquainted with., the general fact, that the sun 
always illmninntes c.xactly half of our globe, and. 
that the Utter turning un its axis oderft first one 
part and (hen another to the sun's Ijgbt, until, in 
each cotfiplelc revolution, every portion of tlie 
eortli shows in aueccssioii nil the gradations. of 
light uud darkness. Tlii.s is ctfcctivoly represonted 
in u trftnBjmrviii'y ho*, ii3 follows i Fig. 7 shows 
the whola when at rest. The part in the emUrc. 
winch niwcscyts i north polar projection of the 
earth, is the [lai t which (urns rmirid. The broad 
ring, oocupyiii.'the I'lrgi: ap.'icc ])ctvvHcii it and the 
black fiame-work, is the atmosphere. 'J’he upper 
part mid-day: the lower part midnight. On the 
right hand the (Viuing: the h’Fr. the morning 
It muc*t be iviotitkcd, that wo must Uifii the ccntr-il 
earth from vu’.-t lu c.u,t, or e.vactly contrary to the 
.sum’s .'ipp.irfiit iiiotioij. 

Tlie pictuic of till! carili is iraiisectcd by tuclu* 
lines, mccliiig ni the mdnil pole - from one to tin? 
other thru is two hours. Now supposing wc hcgiii 
Hi the loivr<t or inidniulit, and moving it gradually 
upwards, v.c shall arrive into a mou*. ilhttuinaicil 
aimosplicn, tiiiongh (lie ha/iurss of'inorbing to 
the -hrighincss of noon day—when siv^aivs 01 
twelv3|linca will have hcen passed, (.'oiiliauitig 
course, v.c shall soon lose tins hrightness for rlu* 
duskiness of evening, and «>vcittiul]y on* ''omplcting 
th$ round of twenty-four luntis again be iuv'oKed 
If^iidniglit darkhes.<i. . 

. Frqi'n our above dcst'iipti')!) of thiMpoi-.p.ircncy 
.^liox, it it by no me.'ins cviilciit how tho niotnm of 
the centre, and rest of the aiiuosj’li >0 iironixl, 
can be accomplished. To ivndcr ii plu'. hioK .it 
Fig. 5-~Kere five candh-s arc seen in a traii.c, 
marked B. This frame is to be of tin for the s.ikt: 
of reflection. Behind B i.'. a wheel .\ — tbi.s In-s 
sides to it ODirthiug like a iIkuo, cveept that (Iiej 
are ojicii, ami project ont'v.iids over the l)«^hi., 
and it is i.poii this that the painting of (he earth i-.* 
to be fitted, supposing that it has Im'cii Klrctclicd 
upon hoop, w’hidi fits the front of the drum. 
When (i/ioptctc, the whole is«c.utire)y withiu the 
ho\, and oliers nu impcthincrit to any slidi r biing 
ji);.. od m the proper grooves. In the present 
illusliation, the .slider painted a;« (be atiuosjihere, 
represents liglit at top and dark below. Fig. (* 
sliow.s a side section of this contrivance, and the 
tnanucr in which the drum wheel is turned. A is 
the transparency un the hoop. R is the frame for 
tlie lights, which is kept steady by its own weight, 
being free to wove on its centre. At the buck of 
(his U the wheiil, which U turned round by the 
handle C. The pivot which supports the whole 
passing through tlic back of the ba.\ D. 

[A box construcled thus is exct^llent for showing 
(be Chinoic Fire- fVot'ht, described in page 298. j 
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Rotitnaiii/ of the Rarih. —The principal popnlar 
arguments to prove that the earth is globular, are, 
the appearance of its sl^pdow on the moon's disc, 
during tl^imc of aJonnr eclipse—that ebips hare 
. eaiU'^contpletely, around it—and also that when a 
vessel disappears in the huriznn, its upper masts 
and sail arc in sight the longest. The last* fact is 
shown io Tig. 8 .—Suppose n man was on the look 
nut, and seated at the foot of the mountain A, and 
unothcr man wa.v also on the look onl; from the top 
of the mountain, which would see the vessel tf 
first ? It is evident from the position of D that the 
man at the fool of the mountain could not see U 
ut all—'the extent of vision to him is the point C; 
but the man at the top of the mountain can see to 
the point D—the line A D being his apparent line 
of sight: also it is clear that l.he upper part of tlie 
venscl comes in sight the first, and tliat the hull 
will not lie visible until a considerable s^iarc has 
been passed towurds the mountain. Now if (he 
earth were a liat surface, the hull would be first 
seen, because If is the largest part of Die ship. 
Suppo.dug tho ship bad pnsst'il the moantain, end 
were sailing down in a contrary direction, towards 
H, (hr linli woiiiil first diaap|>ear, next tl>e lower 
Hud at }< ngtb the upper sails aud ma«ts. 
The cfl'Mct is managed thus:—PAutva picture'of 
(he ciirlli, with a white rim around it for an atmos* 
phcrc, .'Uid sU'Ctch it on a hoop, which fits tightly 
vrf/iiit the fiXi’d hoop A of Fig. 3; .and place on 
(li-oiilsidc of tliis hoop, U's beJ'or:'dm:ctcil, hix‘p 
(0 he moM‘d mnnd'<KviUkOut any tiancp ireiicy upon 
It, hut hcHriog a wire ]yith li ship cue out in curd 
.s’lvpeiided from it. Thin hdtig tununl round mukcN 
flu- hliip apiiaieutly in jnoiioti .iMi.cd (In: caith. 
’riio liuonot' of suspending th.* sloj* i.", ic> n a-t 



I ruti/// Ilf Diuf oiiil A<y///.--figs. 9. 1(1, H, 
me kiitfi' .-ivi >u'.vs showni" tlic causo of tlic muviual 
day-lighi at diflcrcni sca.soiis. D 1 inc sun’^jrUh 
and '>nr «-,ju;i(or .ilway* coincide, and o!.;ht 
u oiild I'c (>(|ual (iiroughoiil the year »n .*'1 pnils of 
|i^* worlil, and Ins light reach e\cry (I’jv exactly 
(ro'u polo t,k pole. This wc kuv''a is tun Ihc rjt>e. 
iiw ihe sun’s pmli or ee.liplic is, at Midsunmiei, 
la- innell as 'i'li degines to the- norlh ol the 
eijoator, be therefore illuiuiiMles a space 23^ dr- 
{;r,'eH lieyorid the pole ; and'uo* liem'.sphere enjo)? 
Ilia il-'lights of summer and of hiigfh of d.ij«. 
(hi Ihe runtrary, iu the winter, the son’s path is .w 
far -ontlj, as io the summer it Ivag north. arc 

In d.irkoess and cold, while the inhaliitants of 
:<)iiihom regions enjoy his light and he.d, for 
I i hoard at a lime, as we did in the former instance*. 
M a period ef|ually between them, that i.', at tin* 

' ipitiioxes, when the sun croS6c.s the c(i«ator, (he 
‘I V a:id nights arc etpiaj. , It is represented ns 
f-iHows :—A painting of thtf earth is placed upon 
(lie ring or lioop A, Fig. 3 ; aud in front of this a 
He,ni-opaq«o slider or pup—first of (ho shape 
shxiwu in Fig. 9; then ouc as m Fig. ID; and, 


lastly, oneiu Fig. 11 —taking care that they shall 
be so far in front aa not to jibpcdfe the morion of 
the (raiwparcncy, ahfl have a hole cut out to allow 
the wheels at botl^^ to move freely.' 


ANIMAL. LIFE IN NOVA ZEMBLA. 

BY K. E. VOK. nACft. 

T ifE entire absence not only of tiYcs, but also of 
every shrub which, without being sought for, might 
yet be sufficieutiy large to attr,act the eye, cotomuoi- 
cates to polar landscapes a peculiar and impressive 
chara<;ter. 

First of all, the power of measorememl by Ihc 
eye,, owing to the want of Uio usual objects of 
known dimensions, • viz., trees and buildings, 
♦distances stem less considerable than they really 
are, and mountains appear of lower altitude. This 
depends not only on the want of flio customary 
objects, but also <U 4 a peculiar trauapircncy of tlie 
atmosphere, for on dull days it is not so perfect as 
clear, and is not so striking in flat ns in mountain, 
oua dietriota. Oh briffbt or at oleai' pcTriuils 

of the day, the air (Ikeeini, to be almost entirely 
colorless, and, as the heights visible to the eye 
are jitrtly covered wills snow, and partly exhibit 
a dark, aud from the contrast,* apparently a \ery 
dark colureil rtiek, the slight colpr po^KO'iscil by thu 
air cannot be rncogni',cd. The mountains Ihcrctore 
serin to approach quite near to lha sj>crtitcr, aud 
prohalily most so to tlioec uho b;op luvn aeciis- 
tomed to \ ictv mountains tiirough a diflcrcnt kind of 
atmosphere. 

Atiolher ciJect of the want of tree*, shrubs, and 
cvi II ^r.ihs»’< of eo»i»id,;ri'blu st/e, is the feeling of 
loiielinc,.^ which sei/cs not only the man of re- 
r!f,'(i*in, hut cicu tin- rndof ^.‘lflor. There is ' 
iiolliitig jis iiitiir 111 ibis scns.ituiii ; for it U of .‘■ol. ifm 
iiiid ulwaling character, nnd can only be com* 
p.ircd lo that powerful imjivession which a visit to 
Alpine heiglds U-.ive» .indelibly lived on the tpiiid. 
Hut, tif>crtl.cle''s, Ihe mQvenieid of animals is 
occa-'icrially wit»K>scd ia Nova ZeoilHa. %)oni('.(i»nc!» 

? larg>j gull tiMi'iw (/l> 7 uctiif) uuiy bo descried hoaiing 
in tin* air. tuc* at some di.d.mce from thp coast, or 
a swi^t Icnunsng cunning on the greund. Such 
oocufinicc's, however, aiv iioi sii‘fii'icut.J/ frctj'*»;ijL 
to give life lo liic iuiniscAjiO. « « 

iu Still Weather tUcie is a want of sounds aud 
'sufficleut movement, when an expedition U oudu 
into the inlmor, after (he departure of the nu¬ 
merous gceit* uhich nionlt on the lakes. The few 
land birds ol N«na /'embU give forth no iiotcr, 
and the coi.-['ar:ii2ti*ly . ven less abundant insects 
produce no must*. Th,' jiol-ir fox is only to be 
heard durin.- the nighf. Uts total absence of 
sofiiul, whieh i> inojc re .. o-ka'de iu calm wcatle r, 
reminds the irncUcr m I'u. vjllness of the grave; 
8 tid the leiiunings. issmiig from the lUrlh, moving 
.dung in n stnu’ght '.k, and d>en sj^dily dU- 
up]H'ni ing again in the gio.iml, n.ay h^ompartHl 
to spectre^. Nolwitlislaiidhig tlnse signs of amiual 
life, it really seems cutirelv wanting, owing to 
the snmll amount of niovenu'iit visible. In other 
purls of til.- worM \vc are ac.'ustoincd (u have, the 
slightest Nie.ilh of wind rendered appurout by 
cui'.ui'i of ihe L'ii.■' « f lofty phuits uud tnus ; hut 
ug.ndlo briv>.c h.- no etlV’Ci on the diiiiJiui'.ive 
phiiils of the high north—they ab.ioU look like 
piiinicd repres.'111.11100 of vegetation. I'licrc are 
.'iliuost no insects ciuploycd iu Mdlsfyiag do-h little 
wants upon them. (»f the numerous t.imilv of ihe 
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beetira only one indiviiliuil wm fouAd, via., a 
wbicli is Ja-rha))* a new tp^cie*. U U 
true tliftt on arm dsys, an* in mild plaves, for 
example, nou iitde projectinggpaases, of rock, a 
■ bee may wing^W, as on moist 

d.'iya with us, no humming is to be heard. FHei 
ami trnftts are more flibundaut; but even these are 
so rare, aiul at the s^die time so quiet and duU, 
tlwt they mu&t be sought for in order to be.re- 
in.u-kud. The most striking proof of the scarcity 
»)f the ins^ tribe, is afforded by the fact, that 
the carcass of a nmlrus, which had Iain fourteen 
days o« the coast, was found to he just a« devoid 
of i]\sect iarvm as the hones of animals *killed 
on previous years, although portioos of dried ^esh 
were not wanting. 

Tlie coast of Nova Zembla is much'more ani-^ 
mated than tlie interior, owing to the numljcr of 
sea birds wbicIi there 4 )uild their nests.' Titefr 
number and variety are certainly not so gn*at as 
on the Norwegian coasts, or on some islands and 
cliffs of Iceland, hutsiiU the sea.sliorc is thickly 
l>riiph.’d by llictn in some plrtces, on njiiirOttchinc* 
which the travrller is receive^ wirh a luml noise. 
The foolish Ouillcmoi (Uria 7'roUe) ^espeoially, 
whose abundtince equals tltt\t of ail the other ^irds 
taken together, lives in colonies of this description. 
'I’he great gn-y gull (Lams !/la>ic(is,) named by 
the Dutch fishers, cither from respect or want of 
it, the Jiurgoinastcr, builds its nc.st on tUe smnmits 
of isolated rocks, and allows nP otijcr bird to 
approach it. It seems to reg.ard itself as tlie lord, 
of this creution, for it has confidence eiiougfl, in 
the presence of a whole party of liic lisburs; to i 
carry off fish that have been thrown by tltem-on | 
tlte sca* 8 hore. * 

. These birds are the best proof that more is to 
be obtained from the bottom of the 'SeW than from 
the dry land. In fact, the' great mass of nuiinal 
life i.s here burled under the snrfiu'e of tlte ocCan. 
i^maU crabs are pacticularly abundant, • and more 
especfally Gamma'-i, which surround 4 piece of 
Hcsh thrown into the A'atcr, almost- in a.s great 
numbers os (lie gnats uhioh collect obout ji airin', 
blooded anlmiil in L<tpla)td. ' ’ ^ *' 

sAlthuugh the vegeiatton is eo spring, yet it 
supports a multitude of .lemmings. Gently 
Hcciirities arc fr^wHtlly burrowed by tb/:^-da^’«U 
directions. Uut bull the number of the«e.om(fk<9« 
is nearly so great as one-woidd be led to 
believe by the multitude of exetva(kjQet for most 
of them are empty, ,«•' U' eeidly proved by the use 
of dogs $ bat. their nttmUr is so 

consideotble, as to msk^ us uk ourselves how so 
many- ienaffaga can aabslst on so meagre a vege¬ 
tation. 

. ''I^ou^ not 80 abundant as the lemmings, PoVx 
foxes are rather commoq. They find abundant 
food in lemmings, young birds, end tlie animals 
thrown by the waves. Ihdar bears arc 

rarely seonP^ 'sumnier, either because they avuid 
phece wliere they scent human beings, or because 
they only collect at tliose points on the coast 
where there is ice. The rem-docr, also, owing to 
the muiilicr of walrus-fishers who pass the .winter 
tlicrc, ha\r income scarce, at least on the wrst 
coast, diiiii.g liii; last few years. Not only were 
but very few killed during our stay in the cooiitry, 
hut one of tiu- p-irlii's who had spent the previous 
winter in Nova Zembla, and had been instructed 
to supjiort themselves hy hnnting the rtin^doer, 
had not been able fo ol.-tam any. Wolves and 


common foxes which, occasionally occur, at least 
in the soutliern half of Nova Zembla, seem never* 
to have b'eim numerous. 'With the above enume¬ 
ration, tlie notice of the ladd jnammalia^onld be 
complete, were it not that iMessrs. I^htassowr 
and Kiwolka/ during their winfer residence in a 
but, sav a little white animal, which they call a 
mou 88 *in tiieir journal. * 

The sea mammalia are rnore important: .for,' in 
their pursuit, many expensive ezi>eflitioDS are 
yeaily fitted odt by the inhabitants of the White 
Sea: whose success, however, *is unfortunately 
so precarious, that they may truly be compared to 
a game at hazard.. 'When sea is. unusually fl'ee 
of ice, the losses are very great; hut the success 
of a single day may.make up the loss of a whole 
year. ii^or. this reason these Iiuntiug undertakings 
have been renewed year after yCar for centuries, 
altbougVi they are sometimes complete failures. 

The most valuable animat in these marine 
hunting cxjreditioiis is the walrus; aiul next to It 
is th.e dolphin fCeljjMnua feitcjuiJ, termed the 
white nhali*, bat n-hiclt iherc >w«i\tw the name^of 
lijfhtc/ia'-tijelnffa. Among the seals, the species 
w'lucli affords the richc-^t return, both mi account 
of its size opd its Hluindanrc of fat, is the sea-hiih' 
(Plioca /c/iorwM^, Lep. 

Of tlie cetfncu, this soi contains, more especially 
a species of Tilialc b( lunging to the subdivislttii 
tvrincil Fin-fish or IJ.iUuuOptni's, with very short 
wbiikers. Tliey are l>uL rari-ly seen in the. sen 
round Nova Zem'*U, and ono-ljtars nothing of 
any bciug sfrauded on the c<n3t. Nearer the 
north cmist of Uajtland, wherii.. they arc stranded 
almost every year iu the Bay of Motowsk, lin y 
are so numerous that it is surprliiing that eaily 
.attempts have not been regularly followed up, ami 
new oiiterprisc'f carried cm wUli perseverance for 
tl'.e pursuit of this animal. It may he at the same 
time remarked^ tli(^ it ia undoubteiUy ditfioiilt to 
kill it. , Tiji^'''^ar’wal (MonodoH tnomcerosj is 
much'^ rarc^, and is only met with near the ice. 
As to dol^^a, beside? thfi DflpAi/ins-hucas, llicre 
is also tad- l34>^hiHns oven, and a small species, 
rnar^g Which X Itaye. iit't been ubU: to ascertaiu 
.^'^ethar It is tho Dffjifiiuiui defpAiu or tk/jihiuua 

The marine mammiferous uiiimaU of Nova Zcinbla, 
Would, tlicruforc V'U the r.»mc as tliose known to 
occur in the'Spitzuiiberg'^a and Greenland se.i>, if 
the Greenland whale extended so tar. On the other 
hand, Spitzbergen and Nova Zembla differ in a 
striking manner in their feathered inhabitants. The 
Utter mdicati'fi by iU birds the proximity to r con¬ 
tinent. It U richer In species, but is at the sainft 
time less iutertuding for the naluralht, os many of 
these species are the sime uhich yearly visit us, and 
paitly rimain with us, but of whieh another portion 
proceed to Nova Zvmlihi, in order to pass their 
hreeduig season iu undistuibed tranquility. 

ATMOSrHEftlG ELECTIIICITY. 

Tht: appearances iudieathig an approaching thun¬ 
der storm are-generally a dense, low, black cloud, 
iu ouu direction, and a few ragged, light clouds, 
iu the ojipusitc part of the heavens. These latter 
gradually approach the former, stretching out long 
lilamcnta until they ‘collapse with jt, and thus 
form iu the air an iinmcnse cliarged conductor- 
possessing the same powers upon the bodies it 
pusses over, or meets with m its passage, us oui 



MAGAZI^-R or SCIENCK. 


033 


common conductor has upon those presented to it. 
If a cloud of this kind meet wUh anolher cloud, 
dift'erenlly electrified from itself, the electric mat¬ 
ter ilira 9ft' to all parts: hence arise ftashea Qf 
lightning,Mod the air which'haa been^dWided by 
the passage of the fluid collapsing together, causes 

• the awful report of the'thunderv or what is still 
more frcciuently the case, the cliargtMl cloud passes 
over some part of the earth in a differeut- state 

* from itself, when the lightning darts downwards 
or upwards, to' restore tlm equilibrium^upwards 
if the cloud be ne^tiVe which is tery rarely the 
case; or downwards if the cloud be positive; or 
if the elemental strife be between the two clouds, 
the fluid passes from the one to the other without 
touching the earth, and therefdte U not to be 
apprebcuded. The resistance, of the air occasions 
lightning to appear zizgag. or forked, but aflme« 
times it descends in a sAaigbt” line, and toIIs 
along the ground like a ball; this is most to be 
dreaded, us it ihowa the fluid to be very nrjir us, 

. and also in ^a&t qomitity. In a thunder* storm 
iilso wc find -tijat Its violence l>i<*tx'asce, until a 
very vivid flash, Hod consequently a vftry lo.ud 
clap of thunder, expends the violence of the storm 
onil then soon subsirfes. It is thimght by many, 
tluit ut tire* lime of (Ids vivid flajh, a body falls 
to the ground, wliicli lias been called a thnnder* 
bolt. This Opinion, however, is quite erroneous : 
no body whatever of h metallic nature attends 
any passage of the electric fluid—the sub.staiico 
thus conseemte'd by superstition is a nodule of 
isiilphurct of iron. 

The very appearance of lightning induceil phi. 
losophers long to belic\e that it was only a grander 
species of electricity, excited without the inter- 
v<ouion of human art; bat tlie proof that they 
Khnuld I>c itctuAlly the same fluid, aud should ari'jc 
I'rom Ihc Mifiie cause, and be to the same 

1 1WS, was reserved for the bOipprchenMve and 
active mind of Dr. TfankUn. .' '^B'madc tl^ bold 
a^scition, and with a common Idte bnwght light* 
ni.-i'f from ttfe clouds, and proved his assertion by 
I'oifonuiag wito it all the experiments'then known. 
(S,vpag«» Gt for <i descviiftioii nf “ The. fil^etric. 
Kiff.'’) ' 

'J'he idcniity of lightning with the electric fluid' 
docs not dej'cnd for proof upon appearani'cs only, 
llieir similarity is observed thtuu|liout oU tJidr 
imnicnms clfccls. 

1 . Lightning destroys animal and vegetable life, 
so does the electric fluid. ' 

‘2. Ths‘ rapidity of the passage of both tends to -t 
allow their identity. 

3 . Jnghtning sometimes renders stc.el magnetic, 
so does electricity. 

4 . LighJ/bing raelta metals, so docs electricity. 

5 . Lightning rends to pieces trees, houses, and 
other bodies, opposed to its passage, so does 
electricity, 

6 . Lightning i>cts Arc to stacks, ships, buildings, 
Ike., and these elfects are easily imitated by an 
electrical machine. 

Their identity iV.ereforc U firmly estnblisheil, 
‘and it becomes os next to consider by what means 
the electric fluid beeouies so dUturbed, as to give 
riiw to these etfectst The grcatest-causu, and one 
fully adequate to produce oU these appearances, 

18 evpjw.xlion. * 

ifor.--'Ttaco upon tbe cap'of a gold-leaf eleclrome. 
ter a tin cup, in wliich ploco a ]>i|ecc of hot iron, 
or ciiid-f from u cbal fire, and' sprinkle upon it a 


few drops' of water. Imnydiidely the latter rlucs in 
vapor the gdd leaves will diverge with negatUo 
electricity. ^ 



Tims it Is proved, that whenewr water is rarefied 
by heat' -its. capacity for .the fluid is increased, it 
therefore carries up with iC a large quantity, thus 
incnuflilng ivhat already exists there. The wholo 
amount of the* fluid thus disturlied may be 
imagined, J>y stating that ri. 2 K 0 miilinns of tnni of 
water arc, as is snppow'tl, evaporated from the Mcfli— 
terranean sea alone in one )»uinmer's dny. it must 
be obseny-'d. thit pther causes ure also fn action, as 
currents of wind impinging upon the. earth's surface, 
the motions of all bodies, chemical ebangg, &o., 

. sotnctiuu's arhiing to this accumulation, aonw'tinss 
decreasing it, and thus it is dial difitBrent parLi of 
the air are differently elex'trified at the same time. 
Wheu this takes place to any gre.ut extent some 
phenomena, oia'urs to restore the equilibrium be¬ 
tween (hepi. fn pursuance of these ideas, it may 
be ohserved, that 

1 st.-.-Klcchical phenomena takes place in nil 
climates wl.epoveri[g|bir sun's rays have awnmuhited 
a coiislderahln quantity of vjipoiu, and lu the hot¬ 
test climati's* These phenomena 4 rc produced on. a 
8C.ilc of ll» most tremendous ni igniting*. 

'. 2 nd.—Wlicp cvajioration it. by eoUaleral 

causes, electrical changes occur with greatar ac¬ 
tivity. The SrupHon of a volcano is always at- 
Icndofl by Hghtningii and the regions that surround 
the extensive ssnds of 'Africa, where the action of 
tlie sun’i rajM is assisted by relleetiou from an arid 
soil, are remarkable for violent atormaand tempests— 
the air roasted in its passage over tliosc sjuids, pro- • 
duclng a rapidevaporationof Ihefirstnateritineda 
iritb, and becoming thf-reby so loado\l with moisture 
as to evolve copious* btreams ami showers on any 
sudden diminution of teiopciiitiite : thus 'when if 
reaches the surface of the ocean on Afriba, 

it occasions tha dreiidful huiricauca hglit- 

nin^ so common on the cuubt of tiuii^'; and such 
are also the electrical plw'niuiicmt of all high ranges 
of mountains, for their icy summits occasion a con¬ 
densation of the heated and moist winds which pass 
over them : hence the magnificent Hglitnings of the 
Cordilleras, and the corusaitions of Oie Alps. lit ' 
the ti'opic.ul regions, the NE. and SW. fr:*di* winds 
are continually bringing umsscs of cool nsr towards 
the equator. The electric fluid is ihcici'ore 
disturbed, and thus arc occaMoned tlui>t* muvecsal 
dcclriC diflusions wlocb vp'c ‘he sky Micajipinuuioc 
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of being coTerediu every direction with one Cen- 
tlnned sheet of Ucrhtniiiir- 

3 rd.-—Klci’liieal changes are most freriuent 
when evapor.itioa and condensatjon succcc'd each other 
most rs 5 )uUy --for instance, when a ’(juiok buc- 
cc'S^i('n of rain and sunslune occurs, such variahle 
weather is most frequenUy attendcil iiy thunder 
Even tlic diurnal cliangca of heat and 
cold are amply sufficient to account for those 
iiiildy tints and streaming flashes which arc known 
as sinnmer lightning. 

SUGAR. 

, (Jtetumffi fratn jxige S'iS.) y • 

* Oi'aj>e Sufar. —Uiidci; tliif title are included 
the sugars which exist naf’nrallv m the grope, the 
Jiff, the plnw, the cftesnnt,-and the /iog-grask,-an 
well as in vtvAAr(iO)/rx, fioupg, and dial^tUc 1 oine^ 
and those which ore obtiuiicd ^artijrcia/ig from 
VHiodij wrt//er and utarvh. It hartUy differs from ’ 
the former, unless iu its crystalh/ution, which as¬ 
sumes a cauliflower shape. The mode of c\. 
traotiug it.U ihllereut .’ccorditig to the composition | 
<»f the juices of thg various p'anls. and tlie pre¬ 
sence or absence,- as well ks the nature, of their 
various acids and salts. 

drape f^vr/ar properly so called. The jgr.npe . 
juice is opri'.’S.scd, ami .leid is saturnted with ' 
ch.ilk, or rather nitli powdered limestone. After j 
Iti- jim-ipi(atc h.as been removed, it is riantied I 
wirli blood or while of ccg, aud cvapora'ed to ! 
the specific Tiavity of 1.321. it is then allowe-i ! 
to u-st fur a few di/ys, when it v^ll be fonnd to j 
have crystallized. Jt is then washed and picsvcd. | 
Torfinoteiis color niumal charcoal is employed, [ 
I’i^iust yahu-d thf gn-.at prize offci-cd by \apo)c<}u j 
for the discovoty of riti ensy proce-js hy which j 
siigiir might bo prolibthiy oxtracleil from grape 
juie,c ill quani'ty sntheient for the demands of the 
south of Europe. 

sitt'jHi' uj Ihiiteff. — 'I'lie pure.'t honey is composed 
of crystallizable an^.w similar to lhat of grape, 
and of imcrystalH^ablc syrup, shnilar to molusHcs. 
I'hu less pure kinds laint.'iin nm <m neid in d » 
jiortiou of wax ; and (hosu which arc extmeted 
from the cornb.s with Irast cure, such as the honey 
of nriltmiy, iton^m fr;igm<-nts of the Jai-vse, 
which render tlieeKlihble to pulufartion. Th« 
most (^teemed kinds of houi-.y are those of Mount 
Ilyiiicttus, of Mount Ids, of Mahon, and. of Cuba, 
:m«l next them those of ll:e Gatinais and Nar- 
bonne, whose niiM clmiatcs we more favorable to 
the growth of the hihlaled plants than lhat of 
the north of France. 

It has been much .disputed whether honey 4s 
collectcil or produced by the bee. In order to^, 
reply to this quciitiun, it mus^ he .-idmittcd lhat 
honey is, in the first inataneej the food of the bee, 
a'ld that besides, ilie juice of the iicchiries of the 
i'l-wrrs whipji the iuscul .“'icks is scarcely nt all 
d T,T;;nl froitt llie honey which it deposits in tiie 
cumls. It must also l>e admitted that a pHit'of 
thi juice having served for the nOurishnirnt of 
the bcc must have undergone an alteration; and 
that coii,-.i;ijncntly the unaltered portion which is 
dcpoMlcd liy ihe bce is the surplus which w-is not 
H'quired f«.i its nourishment, but disgorged and 
laid up a$ a provision ngainst winter. This unal¬ 
tered surplus is oiu-n imx.d with what has been ' 
acted oa, and lietiw the n.iAime of crystallizable 
and uncrystalliz&bie sugar fouTul m lioiiry. 


nic.3e two portioo.s may be separated by wash¬ 
ing the honey in alroh^li compresshig the 

m.iss between the folds of h thick cloth, by which 
means tlic whole of the oncrystalUzHblc syrup is 
removed. The extraction of this sugar- could not, 
however, be made a source of profit. 

Sugar of T)pg-(jrag$ (Trifirum Repeita) ana 
is by means id alcohol that the 
sugar pf t1io.se two sorts of plants is obtained, 
after the juice hua been evaporated to dryness.' 
The sugrfh of mushrooms, which has Ic.sa sweet¬ 
ness then cane sugar, cry.staUires in long quad- 
rangnhi prisms with a square baSe, and that of 
IhCudog.grajss in groups of very delicHte needles. 

Sugar of 6’Ac.v7i«fs.---The .‘solution obtained by 
washing the mnr-hed fruit with water is heated 
and Altered, after which it is concentrated; it 
slowly deposits the sugar, which must be separated 
bylj^resstng frotfl the ‘ substances which alter its 
propertit-s. 

Sugar of Diabetes MeftUns. —.Subacetate of lead 
is to be added to the urine of persons labouring 
under this disr.-wr, whieh thmw.H down the animal 
matter. i(t is then filtered, anduhc cxceivii of lead 
i-s'remox-cd by a curn’nt of hyilVo-sulphuric acid, 
ll is tben evaporat’d to the consistence of a syiup, 
and tlic sugar cdy.falh/es. 

Sugar qA Starch ond Wnodg Matter, or Arti- 
Jfoaf Sugnr.'i.—The h-ngth of boiling required, is 
ilimiui.shed by u-iiiig u l.irgcr propoition of sulphuric 
aritl. The whole of the .slqrdt iiisiy be converted 
into sug;«r in a few hoiir-<, if it be trealnl with 
1-1 (lib of its weight of sulphuric .and. Fecula jield.s 
Idl per cent, of sugar, and this process is now 
oxiried on on the lari-i; scale. The seid previoudy 
dilulud Is hinted, by hlcr.ii), and when it is almuxt 
boding the fciureh is diifiised m it. 111? operaliou 
is terminated in a fuw hours. ^ 

/Tuiprintted <m pagp 263..) 

iWMNTINil, f)R UONVER.SION OF ANIM.U, 
HIDES OK SKINS INYO LEATHER. 

This proces.s is founded on tlie affinity which is 
known-to exist between-tbe gcl-ifinoiis part of the 
hide, and the tan or astringent principle of oak 
bark, and other vegetable -siibstnuees. 

It is well known that unless hii^s are speedily 
dried they hccumc ^nifrid, and coiihcquentiy unlit 
for use. Rat even although they be successfully dried, 
.they are Still unlit for tlie niarmfaoture of shoes and 
other necessary arlicles; being jierir.eahic to moist¬ 
ure, and liable to be Euori destroyed by friction. 
Consequently, io almost every country where ani¬ 
mal liides arc used for purposes of couvenunce, 
they are made to undergo' ccitain modes of treat¬ 
ment, which render tbea-v not only iinpp.rmeahle to ‘ 
w%ter, but alHi) tougher, and more pliabl(!,'-&o as to 
be easily and Mdr<ii(tugcou>}y worked. 

Xlie coiubinatLon of the vegi’table astringent 
principle or tannin, with the gelaiine, (which fonni 
almost the whole of tlie hide.) changes it into lea¬ 
ther, which is n substance totally ddlVrent in its 
properties to the hide in the raw etnic. To tan a 
Jiidc then is to siduraU- >t with tannin. 

I’revious to the operation of fanning, the raw or 
green hides must undergo the process of washing 
and scouring, to free thciit from foreign matter, aud 
to remove the hair, llides-.are flrst put to steep in 
water, either pahj or acidulated, to- clear them of 
the blood and fllth they may liave collected in the 
hlaaghlcr-faoase. Tory arc left jto soak in the 
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water for some tirae» and then HamlM, or trod 
upon by the feetf the better to cleanse them of all 
impuritie*. If the Indes art* dry, they are.slcejwd 
a hnigex time, aomeliraes for four days, or lonfjer, 
according to the season 'of the year, and care 
is taken to draw them out once a day, in onler to 
stretch them on a wooden horse o^ beam. These 
tHo operations are repeated till the skin becomes 
raised or well softened. A running stream is ue* 
rcssary in these operations, else the hides cannot 
fail of bciag ill prepared. 

When the hides have been well raiscxl, and sof* 
tencil, they arc next fi*^ from the hair,-by the 
application of lime. In sll tanneries pits arc formed 
having their tides lined with stone or brick, in 
which lime stone is slacked, so as 4o form milk of 
lime. Of these there are three kinds, according to 
the strength of the lime. The hides Intendei^p 
be scoured are lirst put into the weakest of tSb 
pits, wheivin tiicy are alloweil tt^ remain, until Ae 
hair readily yi.-ld- to the touch. 

If this ]i(|i< >r be not suflUdeutly active, the hides 
nrc removvU li> tUc in grAilitHoii, 'and the tinio 
they have fur soaking Is longer or shorter, ^n pro> 
)ioi’tioii to the strength of (he lime, tho U'mpCniturc 
of the air, and the unttire of the hides. Tho.se of 
shrt-p require lo remain in the pitspnly.a few days. 
[I h:is been proposed to substitute lime* water In 
place of (he milk of lime. Hut though the lime 
naler nets at uith Miiikieut slrciigtli, it-i nelioii 
is not .-'Uflicit-'.iily penuaiu'Ut, ;iih] in older (o sue. 
cced in clearing the* liide-s, it i.s ntcesjetry to renew 
it orcas=iouidly. In some timncrics, atli'r the Jiule* 
h.ive hwsn kept in tii'* juts for a >hm t lime, they aic 
piled up in u heap on tho ground ; in wliicU state 
llicy are sulfeitid (o rctn.uii for eight d.iys, after 
which they are relunied into the Mine pits from 
u in-tiee the) wciv t.-ikeii, and Uii< prucesVis repeated 
till the htlr can be- easily scraped ntf. 

iluiesinuy also be rlcansed, by subjecting them 
to mi incipient fernientiiUon, produced by souring 
ii iiiivhirc of barley dour in warui water, and Soak- 
nig the hiilce*in it, till they arc snfficieiiriy swelled 
and softened to admit of being cleared from the huir. 
In each tau house are plaeed^-*everal tubs full of Uiis 
acid lujuor, wbieb is ot »UlTv.r<nt strengths in pro¬ 
portion ns it is soured. In those containing the 
weake st liquor, the hidea are lirst «>akcd, handled, 
and wuslicd j and after two, or at most, three of 
these operations, they are suHicienlly prepared to 
admit of being freed from Uic hair. If more 
easily procurecl, rye-flour may be substituted for 
bai ley. 

Tlie Calmiu'k 'I'artars employ sour milk with tlic 
st.me view, Psciftcr pro^ioscs llie use of Hie acid 
water oblaiucd from the distiflation of coal and turf. 
It indeed appears sulfiezently nseertained, tiiut alt 
lliu vcgetabj'/acids, and even diluted sulphuric acid, 
answer ccpially well for this purpose. 

Jn some tanneries they cloanse the hides by 
throwing salt over one-Iialf of the skin, and doubling 
tlic other half over it; in proportion as each hide is 
salted, Ihby are hud one above another, <uid the 
whole are covered with straw or flax; fenuentaliou 
soon begins, after which they are turned oneb or 
twice daily, until they are found to be in a proper 
Btiite for removing tlic hoi^ Tliey may ba cleansed, 
however, luiu'h in the same mr.iuier, without the 
employment of soil, by piling them up on a bed 
of litter, and covering thenf with Urn same material' 
for tweiity-foor hours. At the end of this period 
tltev are turned over, and afterwards examined 


twii-e a day, in Order to ascertain whew tho haiv may 
be readily removed. 

In some tuunerics the ludcs are buried in dung, 
while-in others, they ore simply exposed in a oloso 
apartment, termed apmokc house, heated' by means 
of a tan tire, wliioh gives out amoke without flame. 

, The hides are suspended on long, poles placed across 
tl^iApartmeiits, wliich are tnm^ heated. 

All the methods in which fennentHtion fs em¬ 
ployed am termed beating pfoecsses. In whatever 
manner this operation has been conducted, (W soon 
as Uic hair is in a fit Klate to bo removed, it is 
Bcrajicd ofiF, on the wooihui horbC, by means of a 
blunt knife, or by a whet-stonc. Tins opiTafiouis 
not only intendMil to rvuiovw the hair, b'ut lik^vvi^c 
the. sCiirf-akui or epidermis, wliii li is of n very 
diflerent nature from that of the true -^kin. It is 
insoluble in water and alcohol j is' soluble in acids, 
.blit hot snsceptiblc of cumhiimtlon with tan,’so 
(hat when left on ^|c hide tho tun can only pcuo- • 
tratc through Uio under hide, hy which uieaiis tlic 
process of binning is rendcivd cxtivuu'iy tedious. i 

Tlirrc am many vegeubJe siibstaiu,cs which 
posicss the binning principle, or tannin ; but (hose 
which possess me ihc oak, (dder, willow, and 
Peruvian barks, also the. gallniit. ’I'iiR Periftmu 
bulk, fiom its scarcity nnd high priee', is only used 
ill lui'diciitc. As oak bark posscshcs mote tan lli.sii 
.my other vcgefuble substance it is genPraUy used fur 
tanning. Tliis b'trk, bring stripped fiofti rboM* 
trcc.s whi(.)i arc out down in the spring of the ji-ar, 
is dried in coiercd heaps, in the open air. 'lci.i 
thru ground ton cDucso powder in a unU. nmed 
with wMler in the tnn-pil.s. 'riie iofiision ^ Jjcjiior 
which i.s of ft Iiroivniah amber color, is cnlltal 
ooze ; but i.-, jiropcrly apaaking .1 aoluliun ftf tan¬ 
nin and other vegetable inattcr.s. 

<• The bides being sc-mred. riii'-c.l, .uid sol’te.i. ■!, 
are fqst .'■ubjei leil to the action of weak ooze in one 
ofthtsopils; here tl. "y remain I'oi several wcck.s, 
and in the interim are frequcnlly agil.ited. or 
b-iiullcd. From thence, it is removed to a pit con- 
Uiiniug a stronger infusion, jv-hen* it reii).ima lor 
uyi^b 

,dt tiK^Uii. It is iMr iniuiei^ed in a still stronger • 
iiirusi-jii, iHid so oil. When tlic hide has atlaiiied 
the color of ciuiiamon-bark on i>s out.ridc, and when 
its iub rind parts dVc cyu.tlly brown when c-ut 
tlirough With a kiiifc. it lu>s rctvivi’d il£ fuU d(i.se of 
.tan, aud is c.onYcrted into kiithcr. But if a white 
or greyish stn'a^ appear iu (he ct-nri'e of the bide or 
skin, it is to l>o s^in immersed iu the tiui-pit. 

Calf-skins require only about two or throe 
monUis before tlie process of tanning is finished, 
whereas ox-hides are not perfectly uonverted into ^ 
leather for six, eight, or even firiccn months. 

When perfectly tanned, Uic hides are bikcn out, 
dr^inial. parsed between two iron cyliodcrs, that 
theymiybci'oijie jdi.iiit, and are then hung up in a 
drying bouw, iui»il they bc<‘nme |n '•foctly dry by 
exposure ro the air. 1’lic smaller hides now' undergo 
the opt'ratioii of ciuTying, which renders them 
pliant, and reduces them to an miiforoi thickness. 
This consists iu cutting, soaking, paring, scouring, 
stretching, .anil oiling. ’I'lio leather is Ihea black- 
onod by acninpositiotiof lamp-black, nit, and talloiv, 
which is rubbed hard into the fleshy side. It is now 
flt fur sale. 

It is to be obsierTcd, that leather would be t murd 
raiioji soOiu’i*. and eqo.dly well, it (he tin-pits 
were niaile witlun a hnildiiig, so as to be su'ured 
from rain; aud if the bmlding were Inniished 
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with flue's or sn-ara j«iK:s, so os to. keej^Uic tetn- 
perature of tj;e vats constantly at a fuJJ-iiiUDmfer 
' heat. Aiiotiicr irmiortant, iwptoTcmcnt mijjht bo 
. made in (aiming, it ‘••‘B skins were hung vertically 
' in till pit^, so that' the tanning Jiquor iniglit, h'OQi 
the first jiart of the process, toudi every part of the 
skill equally. 

Continued on pngeibj, • * 

ENGTlAVlNa IN STEREOTYPE. 

A ai'Bsn'TOTB for wood engraving has lately been 
darised. The process is, as for as'hithetio .de-* 
iveloped, aefollowss—A smooth and level plate of 
metal is covered with a thicknea^ equal to that of the 
projecting* part of type of any ductile’ composition 
which will beat heat j wbaf the Inventor proposes (o 
he does not divulge,- lint it is bebeved that many 
sorts of potter's clay answer thepuq) 0 *e. While 
^this is in a soft state, the desigu is^^as it were, etdied 
with a sharp instrumeht, care being taken that .eveiy 
. line t-hall penetrate through the layer bf composition 
to tlie snrtaec of the -plate. The great advaulages 
here are, that the engraver has'a much mofe easily- 
wprketl inatftial thar boxwood to operate upon 
. that the design U cut into the material, as in copper* 
plate a^gl‘aving, instead of hating to be left in high* 
relief, which is an elaborate and dilatory process;— 
and tiiat it is executed without the- inutessity of rc. 
fjtraing f/ie design, a point of great important, cs- 
peiiially where letters and inscriptiona nre'minired; 

, tJjcsf.’tif course, had always to be cut the backward 
way j by this mrlhoil they arc cut jnst the ^ame wny 
as they iffe to appear finally upbii the paper. \\'hea 
.this portion of the process is .finished, all (hatru* 
mains isto harden the composition, and take off a 
plate, or any number of plates, in stereotype nielal, 
in the same way as if it were fte ptasme-impressionr 
from a page of Ictter-pi-e&t. TU'se, of .oouise^are' 
to be printed from Hi the psnal manner^ Should the 
project succeed, tlie cost of eiignivinga of the kptd 
wUl be very greatly reduced. 

To thn E'lilollf^ ^ 

.1)ear SiE.—Tn page 312 of your Magaalne, a cor- 
respundont has replied to the. quin-y—10.3: Is 

there any way of trisecting tm angle geometrically 
(which, of courM,; mtHns any given a)tg/e,y by ah 
extract from a Fnmch author. Now, it -li quite 
clear that Hibemicus either haa loot uhdeislobd 
Montucla, or that they have both^aUen iuto an 
error; for, supiwsing-ft 'h'fft pouitle to construct 
the figure so the. {Art PEof the ime 13 DE 
shall be ^utd'W the diagonal A R, (for doing 
which no wtrucUdns are given,) then haa ho only 
trisected half a right angle, (which can be done iu 
a much simpler manner,) and if the given anglL' 
should happen to be greater or less than half a right 
-angle, then hU method would fail, as the following 
will prove 

r, B 



Let A B C. be any giv^ angle less than half a 
right angle; construct the figurg as on page 312; 
&en, by Moutuda's proof,'.the angle OEA is 
equal to holf of the andc ^ B P *, Su far he is right; 
but.becauAe the line G B is tlic opposite side of a 
parallelogram to A-C, it is parallel to it, thei'etore 
the lines G B emd £ C are paraUel, and the line E 13 
'cuts them, consequently tlw angle G B13 is equal to 
the angle O E A;’ but .becauae tbe G B C is a right 
angle, and tiie angle A D C is frnt’than half a ri^t 
angle/the angle G BA.muet be greater than -half a 
right angle, ^ereforo dm aqgles OEA and A B D 
together, must be greater half -a right angle, 
consequently tliey are uof equal to A B C, and, 
therefore, A B C is not triple of D E A. 

Again, if the latgle AB C is ymater thnn luilf ft 
right angle, then the angles .OK A and All 1> 
toa^er, must, by the same rule, he less than half 
a 19^ angle, tberefoie unequal as before. 



With regard to llihcrniens’s own method of 
drawing tbe line, hvice n[‘ A H and once of A G, in 
order tii make the part V K i-qual to twice of A B, 
it may, hy a parity of reasoning, be easily sho'^m to 
be correct only in one paMiciilar cinmmstaiitv, and, 
therefore, not meeting the general propo.sition. 

Now, if the angle ABC {6^''2} be ecpnl to, or 
more tbaii, half a right angls, tho line G 11 inu-st be 
greater tliau tlie line A’tf-j but because (he liuf> 
p Bis the %iiofbeim.s^T a, right .■in^hd triangle, 
it must be Eri'are.r BiOT tlie line G B, tucrefim- 
nindi greater tliaa.A'O. , 

Should, however/tho angle A B C he l**s<s than 
half ftnght.j^e, it is true tb^it at one >»arlieular 
ougle.BD.'wi^equal AG, but onty,-it that we 
angle. 

..I hor^-stated that h^f ,v right angle niigUl b<j 
tejaactl^ A much simpler way j it is 1 bus — 



Let X Y Z be half u riglit angle; cut oflT any part 
of the line y Z at Z, ami construct u|)on it (he 
. equilateral triangle W Y Z ; the angle W Y X shaU 
equal oiic-tbird of X Y Z. 

Because all the interior angles of a triangle, 
(Euclid, Book 1, Prop^ 32;) nre equal to two right 
angles; the angle WYZ must be equal to one. 
third of two right'.angles, consequently two.thirtls 
of one right' angle ; but WZ is half a right angle, 
take it away from WYZ and it leaves W Y X equal 
to ooe.sixteenth of a rigUf- a-nele, therefore W Y X 
is ouerthUd of X Y Z, lour's sincerely, s. 
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WOLLASTON'S CAMERA LUCIDA AMI- 
Crs DITTO. AND ALEXANDER’S 

graphic mirror; 

Among tbe most useful of optical ifiitnimenb are 
those which eaable persons, unacqaadnted with per* 
spcriivo, to take correct views of extended scenes, 
or of isolated objects, such as the Camera Ohscoirs, 
tli(‘ (Janiera Lucida, Ac. ' The latter iiistrament, in 
its dilfereiit modifications, it is oar present object 
• to ex])lain. " ^ 

.The Camera Lamda is an inv.ention of Dr-Wol* 
lastou, in 1807. It is more compact- than tte 
Cunera Obscura, and adapted to ddinaate objects' 
in a superior roautaet, though it must be admitted 
that tbe diffiealt; of using It is extremely ^eat— 
This arises cbieriy from the impossibility of -the 
"person oaiag it, seeing tbe point of his pencil hnd 
the flhlected object at tbe same time, besides which 
the stress npoit tbe eye is very injurious, if even 
moderately long contiuued. I'be 'construction will 
be seep by the tblbwing cut. Tbe geucfal form of 
it is similar .to that of' the Graphic Mirror, repre* 
'sented on tbe foregoing page, to which we dull 
afterwards refer, , 



Let the trapezium A B C E repreaent the end of 
a prism jo(^ glasr, having its perpendicular side B 
presented to some pbject as D. The rays of light 
from this object pass tBrough the prism until they 
are intercepted by the side E, which makes, with B, 
an angle of 67^°—here being thrown off at a simi¬ 
lar angle, they strike tbe side A, which side mpkei, 
with E, an angle of double this, or IS.b'’. At this 
place they are again reflected towards tbe eye, 
looking at the prism frqpi above. They will, there¬ 
fore, ^ seen at the horizontal surface C; hut this, 
heiog transparent, they will seem seated bdow it 
upon tbe table, or anything else which may be 
onderueath, therr vividness dependtug (other things 
being the same,) upon their nearness or distance 
from C. The nearer to C, of course, the more 
brilliant they will appear. If the eye be thus 
placed, and so as to limk wholly through tbe prism, 
U wo^d see the reflected object only, and if a 
pbucU be held ready to trace it, the pencil would 1^ 
invisible, beimnie tbe rays of light from tbe pencil 
•trike the side of the prism at A, and are reflected 
from it at an angle equal to that of their impinge¬ 
ment, therefore never reach the eye at all. In the 
nrzt case, suppose the eye looked dowowards, but 
without looking through tiie prism, it would see 
the pencil, but not the object. The difficulty, then,'- 
lies here, that the eye at the same time must look 
at two objects, and must be directed so as to look 
prtf tbi. edge of tbe prism, and half throng the 
air alongside of it. 

.^:^.(lmicl coutrived a Camera Ludda, which is a very 

fgRSt improvement upon that of Wollaston. 

' Suppose A to be a triangulsr prism of glass, or 
else a metallic speculum, having its upper side 


reflective, aud connected, by one of its other aidcB» 
to a piece of plate glass DEC.- The angle which* 
the« refleetipg surfacb makes with' t^^do of the 



plate glass being 135”. 3^e rays from tbe object 0 
impinge r-poQ A, ore reflected toO, and again to 
the eye, which, looking downwaras, sees the object 
at P, through piece of plate glass D K C. Tlte 
pencil is albu seen through the plate glass, at or 
near the same point; and as both are seen through 
'the same medium, much less fatigue to the eye, 
and facility of roanageoient is acquired, than by 
Dr. Wollaston’s instrument, where the sight is to 
be carried through media of such different density 
as glau and the air. « 

Another construction, which is also due to Amici, 
is as follows 

r 

s 



Let A rqwesent the mirror upon which tbe light 
from the<bbject O is reflected, (it is to be observed^ 
that lo this instrument, as well as some of tbe 
others, tbe light traverses through the piece of plate 
glass, yet as tbe sides of it are ezsctiv parallel, it 
is not diverted from its course}) and DEC Ihe 
glass u beforsL The light passes to the inner side 
of A, thene^ to fi, and from B to,the eye above, 
wiuch beholds tbe object at F, aeen through the 
glass aa before. 

TAtf Graphic Mirror.—'Thia instrument is the 
invention of Mr. Alexander, M Exeter, and appears 
to be superior to either of tbe former instruments. 
The construction of it wiU be easily understood 
from the preceding remarks, (see figure <m page 1.) 
Tbe upper part of the instrument coosists of a 
triaogolar box, having i fixed rei^ttug mirror or 
looki^ gim within it, and « transparent plate of 
l^ass in the front, imd which is capable of adjust- 
ment. The rays from the object paaa through the 
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glasi to the reflector, and upwards to tlie e^e, 
which sees them by looking* throngh the small 
square hole at the top,' when they api^r at X. 

The form or genera] frteie-work n all these in- 
atrumeoki is atmiUr, and easily understood from the 
eut. 'Rie managoment of the instrument is best 
given in the inTentor's own words, especially ak 
,they are applicable to all aimilar cuntriVances. 

“ The instrument bmng fixed by the clamp and 
screw A to the table and paper on which the 
drawing is to be. made; look throngh the eye-hole F, 
having the front of the case B, which contain the 
glasses opposite the objeict to be copied, adjusting 
it by means of the jc^s C and D,'getting the first 
line perpendicular, (If whole pf toe tracing will 
prove to be in true perspective. 

** If objects can be seen distinctly on the upper 
part of tho paper, and not on the lower, incline the 
case B downwards by the joints C and D, until the 
reflected image ia on the part of the paper required.' 

** Many ]icrsons,*apon first attempting to use the 
instrument, occasionally loke sight of their object 
or pencil by an uniDtcntional motion of the .eye;— 
to avoid which, contract the eye-hole by means 
of the eyc-pjeCe which covers it. 

“ 'Jlie greater the distance from the object, and the 
higher the cose containing the glasses, is from .the 
drawing paper, the larger the, image wiUbe^repre- ■ 
seoU'd, which is obtained by the sliding tube H, 
and fixed to any point by the tightening screw I; on 
the contrary, the nearer the object and shorter the 
instrument, the smaller the drawing. Tlie sliding 
tube U is divided for the purnote of ascertaining 
the height of the instrument, should the drawing 
not be finished at one time. 

' Some little attention is qecessary to the posi¬ 
tion for ‘taking profiles^gketching flowers, &c.— 
Daikdli one half of the shade the instru. 

ment, and place the objeA on the opposite part of 
the tabic in the light, having tfie table close to the 
window; the latter always to the right hand, as in 
the Uianne{ usually adopted by artists when taking 
likenesses. 

“ The eye-hole F should be kept closed when the 
instrumriil is not in use.* Should the mirror be¬ 
come dull from the damp or dust, remove the bottom 
B by means of the screw L. Slide the front glass 
gently downwards for the purpose of cleaning the 
mirror. Care being taken theinetrumcnt will bo as 
perfect as ever.” 

Shodld any of our readers not folly understand 
the above, they may sea it at Messrs. Ackerman’s, 
in the Strand. 


ANIMALCULES, OR MICROSCOPIC AND 
■INFUSORIAL ANIMALS. 

Or the Rinltlplicity of objects, which the almost 
incredible powers of the microscope have brought 
under our observation and scrutiny, perhaps that 
clatis of auimated befnga denomiaated animalcule*, 
may be considered'' the most remarkable. The 
bare knowledge that there are myriads of atoms 
(and, in the scale of living creatures, we can call 
them nothing else) existing in a single drop of 
water, recreating and' executing all the various 
functions and evolutions with at much rapidity aod 
apparent facility as if the range afforded them were 
as boundless aa the oceaif, must carry with it an io- 
tensUy of interest to the tnind of every human !»- 
log; C>f every one, at leaser.*ho is at all accus- 
foined tomeditate on the perfections of nature, and to 


recognise aod adore thehand that guides ber through 
all the vast variety of her stupendous operations. 

Tlie'termaniraaJcHle, whicbijinpIieB nothing more 
than the diminutite of miimaj, has been commonly 
nsed to denote those living creatures inhabiting 
fluids, which are too minute to be scanned, or even 
seen by thq naked eye; such, for instance, as those 
product m inconceivtolc numbers frewn infusions 
of mumal and vegetable matter; it comprehends os 
well such as ore found in, and are peculiar to, the 
bo^es of larger animals. 

In the variety of systems that have been put 
forth, respecting these evtraordinary creatures, Cite 
main chararactertstic of eaob have referred cither 
to a difference in their size, pr to the general ap¬ 
pearance of' their external forms. Until the iiitra- 
ductipn of vegetable coloring into the fluid, which 
supplies them with food,—an experiment that has 
been attended with very successful results,—these 
creatures were«commonly supposed to be entir.ely 
devoid of internal orgaoizatiun,'and to bo nourished 
by the simple process of cuticuUr absorption. By 

the application of colored aubstauetta, Which, more¬ 
over, have been found to invigorate rather than to 
depress the animalcule, and to niantatn it in tue 
full exercise of all its functiona, this'erroneous 
notion is set at rest, and an internal structure is 
diseXm^d in some, equal, if not surpaRsing that of 
many of the larger invertebralcd animals, and com- 
prising a muscular, nervous, and, in all probability, 
vascular system ; all wonderfolly contrived for the 
performance of their respective offices. 

The most obvious portion of their internal struc¬ 
ture is undoubtedly (bat connected with the digestive 
fotmtions; and hence it is that Ehrenberg has se¬ 
lected this a.f Che leading feature of his arrangement, 
denominating his two grand divisions of the I’iiy- 
tozoB, Fulygasteica and Rotatoria; the former ot 
.‘■which includes such as are possessed of several dts- 
'tinct stomachs or digestive sacs; aod the latter 
such as have true ahmentary canals, and rotatory 
organs provided with a ni^ber of cilia aptly dis¬ 
posed for promoting the objects of life : these two 
- grayd divisions of the Phytozoa are afterwards sub** 
divided into families aod other minor branches. 
The cilia, in their different combinations, supply the 
means bf lorumotion, pro|ieiliog the civjilurc in 
many cases with great ra}iiilitg through the water : 
they are apparently stiff, like eye-lashes ; and from 
Dr. B.’s description of some of the larger ones, they 
Issue from bdlbous subsUnces at their bases, and 
bdng acted upon by muscular fibres are capa¬ 
ble of being moved to and fro in. particular direc¬ 
tions, so as to occasion a current of the. fluid to flow 
towards the mouth of the animalcule, by which if 
ia furnished with fresh water or food. They are 
^Boraetitnes disposed, as before stated, ronnd ceitain 
organs of a circular form, which, on account of their 
peculiar vibrations giving the appearance of a rota- 
toiy action, are termed rotatory organs. A secoud* 
curious feature in the censtructiOn of some of these 
minute creatures are the teta, or bristles, attached 
to toe surface of their bodies : these short nipveable 
hairs in all probability act aa fiosj and contribute 
greatly to their means of motion. The third fbalure 
are the NHciMt, or hooks, setaceous appendages 
curved at their extremities, and serving the creature 
to attach itself to any object it chooses. A fourth 
at^e the t/y/i, jointed at their base, and differing 
from the cilia in respect of their Jreing unable to 
eflVct a rotatory motion : these, however, are more 
flexible, and have more play than the sefif. In- 
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dependenUy of Uimo pcculinrififs, «omo aiilmnlculcs 
p098(!84 tbc oxti:u’rdiinry l.iculty of thrusting out, 
or eiougnfiij.'?. j»ortirt»s of llicir bodies at various 
poinls, ub'Mu a-i'.uuiit.g the ai<\)oarancp of lags or 
fins are trruu-d rarmdfe prorctucs, an<I enable the 
prcaluri* Jo ufilk or swim. 

It «■«<' a favorifo hypothesis willi naturoJiats, 
some vc’irs^go, thntVhc class cf Hniumlouien under 
con-iiiomtion was tnlirely mnuUhod by eatunnous 
.il.sorjjtion, and that no suitable organs for trims- 
initliiig and digesting food were diseoverablc. Ihiron 
fi’IeiehonTraa the first who brouglit the troth of this 
theory to the test; for having linged some water 
etintaining animalciile.s.wj{Ii carmine, lu' found on 
I Ik: second day that only sonm dislinet ca\ilies in 
Jhc interior of iheir bodies were filled with the 
coloring matter, «\ide!»tly tlcinonstroUng Ihe e\- 
istenre of an rtlimeiilary strurtuio: here, luKverer, 
lie left the aiihjcrt. and it is to Dr. Ehr.-nberg’s 
further iiucstigntiiui of it that wc m'o iiidehled for 
an accurate drscription of their differeut forms, lii 
more recent e'jXTliueiUs it ha« been found aihisablc 
to cjoploy ■ngct'dilc oolorin;; sxib't-mci: in (tu-ir pun 
state; Midi, fur in.stmce, as rip green and in«ii?o, 
which, together with the valnalde acoui-'ili.m of aii 
otcdlent ineti'imen*, enabled the Doctor to con* 
tribute much to our previously impelli r.l hiiuwledge 
of tbi^ branch of natural history, • 

Method of prornrtn’j i'do .—In the f-clection of 
hnbstancps for infusions, such as st.i)Iv.*-, li,a\»'', 
flowers, seeds of plant-', Sir., cre im-st br t ifcen 
that there be no adinivlure of quinine in them, or 
the iriteniioii will !«; fi-ustrated. Immorse these, 
wh.itevcr they may be, for a few dijs. in tome ckar 
water, when, if The ve.s.scls wiiicli contain them he 
not ngiliited, a thin pelludc or film will he di?cei%rd 
on the surface, which, under the if»ir»o.sropc, will 
be >ecn to be inhabited hy si ver.d dcscnplions of 
aninulcnU'S ; the first produce ;uf eominoidy llioee 
of the siiiip 1 e'>t kinds, such fl*> the ^lonad^ la a ■ 
lew days more, llicir lI'ltnbcl^ Vill in«;rea^c to such 
an amazing extent, thul it would be utterly iinpos- 
Slide to coropul • tlio-c id a -mgle drop of llic fluiil. 
After Ihis, agriin, tliev wilt bejiui to d'mi.us'c. in 
• numbers, and arc grner.dly supp! wiled by olhers ot 
a larger species and jmirc lu-iiici .l'•qUliz•ltioIl 
such as the Cyclhlia, I’arainfsia, K'-d qvirhr, .Vc.- - 
It is woftliy of reni.irk Lore, ho.vrvrr, tii.»t in Iheir 
jiroduction they do''nut pur»nc any rcgul.ir order, 
oven ill .similar infiUions. If (lie m'-,.->cI he l.irgo, 
and the circiim«(ancc 8 under which iMs fixed sutli* 
cicntly favorable,, n still higher ih-icription of .\ni- 
malciiles will succeed, viz., the Vortlcella, and, 
lastly, the Brnebioni ; .'wul thus a single infusion 
\ ill repay for the little tiuuble of making it, with 
n great variety of species. Water in whidi flovrurs 
have been steeped will be found lo uhound also \ 
with animalcules; and it is remarked by (j. r.o;ich, 
Krq., that the leaden troughs constantly appropri-. 
uti'd for birds to drink out of, coiitnin severul ric- 
fcciipiions of them, and more “spcci.dly (Iiose of Ihi. 
wiled genus. In ponds, too, especially in the 
all illowj.artH, near the edges, and in Llie immediate 
vicinity of wyter jdanls, prodigious quiiritities of 
all kinds n ay be f-.i.si|y piocurcd ; Bil thiit po 3 .sC«.S- 
inl^fVig we do, -ui'ii iityri.iJs of ihcin all around us, 
that t^^^a liuoal impregnatK everything that we eat 
and touch aud brc.ithe, ;.n aiuirty to know j 

iii«rtii(j^»Bout them, and llie {■(Ic they prodnee, ! 
O^lfi^ but be rcg,4rdi.l a, laii.o.al and I.uidable. 
v* I O') j. , ,f. ) 


OiL PAl>friNG. 

(Iliiu/n'’J from fft^e 317 .) 

Seronil Palntinff, or Second Stoffe. —The second 
painting hegiha with laying on the smallest quantity 
of poppy oil, then wiping it almost all olT with a 
dry piece of a eilk handkerchief. • 

Tiie second painting is also divided into two parts: 
one, the {ir^t lay of the second painting, which is 
scumbling the lights, and glassing the shadows—tho 
other, finishing tiie compk'.xiun with the virgin tin^, 
and improving as fur as you can without daubing. 

fintt. —Scumbiing is going over the lights wliere 
they arc to bei'hanged, with the light red tints, or 
acme other of their owni colors, such as will always 
dear and improve the connexion, with short stilT 
pencils, but sudi f^.^rts only as require it, nfherwfbo 
the beauty of tin. flr^t painting will be spoiled. 

The light red tint improved is the best color for 
.scnuihling .ind improving the complexion. Tn gene^ 
ml, where (ho sbudows aud drawing ore to b« cor¬ 
rected, you should do it with* the shade tint, by 
driving (he. c<»lor very siitr and bare, that you may 
tbn uuKk-i* ro-te'ic'h .'ind change it with Th« iinir-hing 
tint!:. ‘Softie pails of tlie sliiidows should be glazed 
with stirae of Uu* tran-ipareiit shadow colors, such 
ns will iuiprove -ind come, very nciir-to the life ; but 
be sure not to l.i*,» or. t(*o much of it, for fc.vr of 
loslugllic l•lle of llu’ llr.-t prntlug, the ground of 
which riioii'.! ali'-a;'« cppiar Ihroiigii (he glazing. 

I Iki vCry canfrd iu onitiii.; l<ic linin'- und shades, 
i (hit ‘Jiey do not mix fh.id and mealy, for the more 
the lici'ils mix with the sli.ides the more mealy those 
sIimU's willappe-ip. T}i"d’ir tlie complexion is pre- 
paied .011,1 inipro\ctlfi*ionl( r toroecivi t lie virgin tints. 

Setinid .— (lo oven he «.oinj'Ic\iou with the virgin 
tints. ThchC are th."; colors which also improve the 
coloring to the grinfcst^^i, ction, both iu Jie lights 
nnd sh.adows. I.ieavc I^HpinU and Iheir g.ounds 
clear and diffiiiet, and wullst the vvork is safe and 
un^ulliod K'nvo what is I’urUuT required for tlie 
next bitl^'PC,; for ui alii iiipliug tlm tiiii.^hiug touches 
before llie or'H r U dry you will lose the spirit and 
di.awing, mid jour colors wilt beemne. of a'duty hue, 
Thnd Paintnif/ or Finiithiii>j.--\{ is to be sup¬ 
posed rile eouiple.\ion uuw wants very little more 
than .1 few light lonche-s, therefore there will be no 
oocn>ion foruiUng. 

Begin with correcting .'dl the glazing first where 
the glazing serves as a giound or under part—thou 
dctcrniiue what should be done next before j'ou do 
it, so tliat you may lie able- to make the alteration 
on the pnit with one stroke of tlie pencil. By tins 
method you preserve huth the glazing and (lie tints, 
but if it happens that you cannot lay such u variety • 
of tints and finishing colors -is yon intended, it is 
much better to leave otf while the woik is safe and 
in good order, because tbo.se few touches, which 
.vyould endanger the be.uity of the coloring, may 
easily be done, if you have patience to slay till the 
eolora are dry, and thru without oiling add thoae 
fiiiishiiiga wirij free light f.trukea of the pencil. 

Uvmbmndt touched up his beat picturi's a great 
number of times, Ictling Uicm dry between. It was 
this method which gave tlicm tbeir surprising force 
and spirit. U is raucli easier to soften the ove.r- 
slroug tints when they me dry than when they are 
wet beciiuse you may add the very colors tliat wo 
wanting, without cnd-mgeriiig the dry work. 

I'AIVriNO UPMI'BaiES. 

The right method of painting draperies in general 
if i.i make out the wlioleor first lay wifhthree colors 
mdv, viz. (be light, middle tint, and shade tint. 
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Obsi'rl^e th.it the light should rathei- iuclinc to 
warmish hue, and the middle tint should he made 
of friemlly working colors. The shade tml should 
be made of (he same colon as the middle tint, only 
-wltlii Jflss ^ght. Tfao beauty and character of the 
folds, and tiie ptincipal lights and shades are made 
with these three colors only. 

The reflections of draperies and Batins are gene¬ 
rally prodwclinns of their own. and are always lighter 
* than (he Bluidows on vhieh th-''y are found, and 
being produi'Pd hy light will eonse.j>ieHtly have a light 
warm color miTcd with the local'color that receives 
them. ^ 

In the firrft hy tlic lights should be laid with 
plei hi uT coin nt# the •*! and softeivl 

into character vifh the middle^ lint very correctly. 
Nvst moke out all the parts of the rludows with 
the tml driven hire.* After tliia conic*! the middle 
tint for the sc-ver.il hghf.s and gradations, which 
slinulil be M"y aiivly rtrought-np 1 o character, wit'^- 
out toueliiti!' :riy Of the higli Jiei»! < which finioli tfie 
fir’-t lay. * 

(li'liire wr prneced (o piai lienijr rolois, it will 
proper to malic some nhscrv itioii'^on their grounds. 

Jl ofte’u liappeu-i lint the C'dor of iho cloth is viy 
im|iro)){r lor llie ground ol Uu* drapery, and when 
it is • j'ln should eh.o llifT • loio vhieir 

arc most proper lo miprovc and mppori (he finish¬ 
ing colors. 'Phis iiicflio'l of ih-ad colorii'g must 
preserve them in Ilf gre'dtst bit-irn. Jo dexil eo- 
loring vou -lioui.l lav the lighi- .md chides In a 
maimer so as o'lly *t) ilio'.v fi fnnl tdvi of Uieni, «ilh i 
regard lo(h<’ sli,,pi**;mil ro'in-hiig> of ihe ligiire.-*- 
'fiie-o b-liuuM he nii-’o-tl and l*rol,c in a Jeinh r ffan- 
iier, and then solh'iud with .1 bog** (md, so (Iiat 
Jioildtig vou'-,li and «ue\en is left ti* inteivnpl or 
iiurt flic clla‘M<*fi>r of th'i fuuJiing color. 

•■•■litrf .— Ml wliifllKhoutil he paiided on > 
white grounds, laid with a good body of color—be- j 
e.uise 'his color ^iiiks mure into flic ground than i 
iuiyofhcr. , • j 

'J'liere aro^tdiir degrees of onlms on the first la* I 
to white salm The hint is the fine wliUe lor lli- j 
lights—the 81 eojid is the first tint, which i.s made i 
of line nliile .ind 1 litrle ivory bbek. The nii ftllc •' 
liiil .should be made »*t white, lihck, jikI n lutL- , 
Indian led. 'fi’.e i-lia-h* lint should bo nmdo I'l 'be { 
suiTitf color us the iniddlc tint, but with less wh-f*,' j 
so Unit it is daik citnugh for the A' ldows ingenci'il, 
with whieli to muKc out all tlie parr.s of thesliadowi, j 
nieely to eliarneU'r. which k the woik of (he first ; 
lay. Ne.xt follow the redeems and fimshing finis. • 
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I not erci'cd three or four Ihoiisfuid in a seeoiul. (np, 
Ucyn'id that ii beeaine feeble and indiatmet. With 
a wheel of a late a Minch higlier (one 

he nblRitiod, b( , the tii’lh being wider flp.ni, 
the hlowH were more ii:tf-ii.s^ and more jeejiaMtcd 
from oHtt another. ^ M ith 7:^0 teelh <m a wlieci '.i'i 
mehes in diuuieUr, the'sound pioducedby 12 ,/)f )0 
strokes in a MTimd was audiliie, which conrsponds 
to 21,000 vihiMtions of ti loi ‘ al chord. So that 
tho li-imin e^r (.-m apprtcia .i soiiiid which only 
lasts tin 21,000tli part of a s- ongl. This note wna 
dislinetly heard hy M. Saiart. ..nii by sevi i,d persona 
who were piv.-nil, which tCMivinci d hue, tint with 
niiotliir appar-itas. stiil more'acute someh miiilit 
iud 

ih.-ct.uA nj ciirhuj-i .—A efting or wire slick' 
leeii tv.v, pins. wIk-o druvii a-uli* and suddenl 
50 , will vilivah* till its ov.li ligiihly and llic r*. 
Kj 5 .t.iiicu of th( vduecUtol Tin eo'CilkilHins 
inav he r‘ 1 ev<-iy id.u fined lo oiiii 

phnu! t the nuPi nnviniciiti-d. 

In ill where *^e striiij'saie stt i b" 

a liHunj’cr -It iMif vS'H'inlry, Ilu* MbklUoiH ]>' .••hlv 
consist of a ht.l||p ruimntg to and fio, trom 
end. Uifieierit modes Ilf vibration may be 0 ! 
from tin t.niie soorirous body. t*upjiuso u *1 
firing t'j give <•! tho pi vtp. 

18 ihe tii-id i-n'al nop- of the 
lightlytouci I ex icily m M.c nod 
the point a( ?t. «-,uli half wiH 1 
as fast as < lu i>i 


(he vnkat 
abo\c ’ bi !o 

.Old tin 

Wheu a pomf .l.tllur.l ul ll.. !• 
is kept .at le-i, tli.5 \il»r;i(i<'ii wnl 
last as'lho-e. (.f til.: wludc stiiii ', 
tvvelfih nb • (' \\ In-n mnf 

fourth <if wii.ile. ihf .tiojis 

times i.*; f. ..si‘ ol I 

will givi; lb!,- oet 

iieate soiiu 
iiicntift no 
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ACdilcTlCS. 

• ilL'i-i.iu-il ji'Hn (“'If-' i'25.) 

M. SavaSt, so wfU known for Ihe number and 
bi-aiity of iii> rcscarelu'}! in ucoii).tieji, has proved 
Ibal A high note of a given intensity being heard bv 
some (HI8, and not byolliers, ninsf not be aftiibiik-d j 
lo its piti'li, but Lo its feclileut'ss.. His I'xiieiiin'-nts, 
and those more reccnily made by IVofessor Wheot- I 
floue, show, tint if the pulses ooidd be rendered { 
fiuifiviently iiovvcifnl, it would ho dilHcult lo ill ■ 
limit lo htitn.iii luMniig at eilliee caul of the 8Ca!e. 
M. Sav.-irt hnd a wheel made idnuil 0 inches in di- 
aiiKter, Willi 1100 lertli set at cipi.d d’ctiinees lound 
its mil, so (Ii4( while in*aiii>i(ii] each looili sue. 
rtjssively liit on a piece t'f c:.!,!. 'I'lic (one in¬ 
creased ill |>il-'h with the rapidiiy of ihc roUitioii, 
(tnd wHft very jiuie wheu the uiim'ier of strokes did I 


Tlie eat rcprcM'uU imisii'd o'/'i in viiirunu'; 
tf!e str.iit lines i»r‘ Ih* .s>i'i •.* wiieu at r*-.i. Tho 
first (i'>ure of the thi''i' wmiM give ties liini!ain'’nu? 
note. a^. for e\.fnp!o, 'lit* !.>*» 'The breond and 
third i'enic< w *.iJ l ,:k.i the rii.-t and second har- 

iiion'cs; ili.it is. Uu- .lud the I2th aboTO d, 

X X \ III iitg fl'.c poiiil- of I'f Sjl. 

It is clvMi- fni! I wh.it h-i-; been stated, that the 
stung, thus vibrating, could licit give these liar- 
inoiiics siioiit.nicliusly tiuicss it divided itself al it:; 
aliquot p.irts into two, Uiicc, four, or Biore-!."- 
inenrs in oppo-ile Mates of vibration, wpar.ik-d bv 
points a.'lually at re.'t. Til proof of thus, pii ■'C'! of 
pajier pbiecil unthc striiv' at the half, tbii-l, foaitli, 
or other alnpiot points, according to H'c corres- 
j'onding harmonic sound, will r.*ui,dn cu it during 
Its vihratioii, but will ia»tantly (Iv oif from imy of 
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.the intermediate j>oint5. Ilia points of rest, called 
the nodal pointi t i the string, are. a mere conse¬ 
quence of the imof iMcrfereiices. For if a rope. 
fastviK-d at one end, be moved to and fro at the 
other extremity, so las to transmit a succession p: 
rcjual waves along It, therr wiU>bc successively re- 
di-ctcd when they arrive at the other end of the 
rope by the dxid point, and, in returning, they wil' 
* occasionally interfere with the advancing waves 
and, ns these opposite nndulations will, at certain 
points, destroy om another, the pdint of the rope 
in which thrs. happens wilt remain at rest. Thus 
series of nodes and ventral segments will be pro¬ 
duced, whose number wiU depend npon the tension 
and the frequency of the alternate motions cemmu- 
incated to the moveable end. So, when a atriug, 
fixed at both ends, is put in motion by a sudden 
blow at any ^oint of it, the primitive impulse 
divides itself intq two pulses running opposite ways 
which are. each totally reflected at the extremities, 
and, running back again along the whole length, 
are again nflected back at the other ends. And 
thus they will continue to run backwards and for- 
*war(ls, crossing one. another at erifeh traverse, and 
occasionally interfering so as to produce nudes; so 
that the motion of a string, fssteoed at both ends, 
consists of a wave ar pulse, continually doubled back 
on itself by reflection at the fixed extremities. 

Harmnnics generally co-rxist with the funds 
mental sound in the same vibrating body. If one 
of the lowest strings of the puno-forto be struck; 
an attentive eir will not only hear the fundimental 
note, but will detect all the. others sounding along 
with it, though with less and less intensity as their 
pitch becomes higher. According to the law of co¬ 
existing undulations, the whole string and each of 
its aliquot purls-are in different and independent 
states of vibration at the same time; and, aa all 
the resulting notes are heard simultaneously, not 
only the air, but the ear also, vibrates in unison 
with each al^the.same instant. 

Harmony consists in an agreeable combination of 
souuds. When two «ords perform their vibrations 
in the same time, they are in unison. But when 
theic vibrations are so related as to have a common 
period after a few oseillutioua, they produce con¬ 
cord. I'hus, where the vibrations of two strings 
bear a very simple ^relation to each other, as where 
one of them makes two, three, four, &c. vibrations 
in the time the other makes one; or if it accom¬ 
plishes three, foarT &o. vibrations while the other 
makes two, the result is a concord, which u the 
more perfect the shorter the common period. -In 
discords, on the oontrary, the beats arc distinctly 
audible, which produces a disagreeable and harsh 
effect, because the vibralions flo not bear a simple 
n^atioD to One another, as where one of two striugs 
makes Aghb vibratious while the other accomplishes 
fifteen. 

Vibration inj^ipe $.—A blast of air passing over 
the open end m a tube, as over the reeds in Pan’s 
pipes; over a hole in one side, as iii the flute ; or 
through the aperture called arced, with a flexible 
tongue, as in the clarionet, puts the juternal column 
of air into longitudinal vibrations by the alternate 
condensai ions and rarefacliuus of its particles. At 
the same time the column spontaneously divides 

P ^‘“'ilf into nodes, between which the air also vi- 
tes longitudinally, hut with a rapidity inversely 
portional to the leiq^th of the,4livi8ions, giving 
'the fundamental note or one of its barnioflios. 

A pipe, either open or %hat at both ends, when : 


sounded, vibrates entire, or'divides itself spon¬ 
taneously into two, three, four, Ac. segments, sepa¬ 
rated by nodes, whole column gives the funda¬ 
mental note by-waves or vibratiohs of. the same 
length with the pipe- The first harm6n!c is pro¬ 
duced by waves hair as long as the tube,'the second 
harmonic by waves a third aa long, and so on. The 
harmonic segments in an open and shut pipe are 
the same in numb^, but differently placed. In a 
shut pipe the t^o ends are nodes, but in an open 
pipe, thcreds half a segment at each extremity, be¬ 
cause the air,'at these points, is neither rarefied nor 
condensed, being in contact with that which is ex¬ 
ternal. If one of the ends of the open pipe be 
closed, ita fundanental note will be an octave lower, 
the air will now diuide itself into fbree, five, seven, 
Ac. segments; and the wave producing its funda¬ 
mental note will be twice as long as the pipe, so 
that it will be doubled back. All these notes may 
be produced separately, by varying the intensity of 
the blast. Blowing stei^dily and^gently, the funda¬ 
mental note vrill sound; when the force of the 
blast is increased, -tbe note will all at once start ap 
an octave; when the intensity or the wind is aug¬ 
mented,' the tnelflh will be beard, and by continu¬ 
ing to increase tV«f force of the blast, the other har¬ 
monics may be obtained, but no force of wind will 
produce a note intermediate between these. Ihe 
harmonics of a flute m.iy be obtained in this man¬ 
ner,-from the lowest C or D upwards, without 
altering tbe fingering, merely by increasing tbe in- 
teubity of the bla^, uiul altering the form of ffie 
lip^ Pipes of the same dimensions, whether of 
lead^gloss, or wood, give the same tone as to pitch 
under the same circumstances, which shows that 
the air alone produces the sound. 

(i^nlinajj^n .pope 351) . 

a 

ON BURNISHING. 

To bumtsh, sn article is to polish it, by removing 
the small eminences, or roughnesses'its sur¬ 
face : and tbe instrument by which it is performed 
is denominated a bumiehe^. This mode of poliidi- 
iiig is the moat expeditious, and gives the greaU-st 
lustre to a polUhed body. It is made use oi' by 
gold aud silversmiths, cutlers, locksinitha, and must 
of the workmen in ^uld, silver, emiper, iron, or steel. 

It removes the marks left by the emery, putty of 
tin, or other imlishing muteriaU; and gives to tbe 
burniahed articles a black lustre, resembling that of 
h>oking-glasa. 

Ihe burnisher is sn instrument, the form and con¬ 
struction of which is extremely variable, aenordv 
lag to the' respective trades; and it must be evoi 
sda^jted to tbs various kinds of work in the same 
art. in general, as this tool is only intended to 
e’fa tu iiirq'ialities, whatever substaucc tbe burnisher 
IS msdo of is of little consequence to the srti^c bur¬ 
nished, provided only, that it be of-a harder sub- 
st'ince than that article. 

We shall first * describe the art of burnishing 
diver articles, and afterwsrds point out the variety 
f modes in which the buruibher is used in other 
arts. 

When silver articles have received their lest 
'ashloQ from the Hilversndlh’a Soeda, that U to say, 
'hen they have been worked, soldered, repaired, or 
(ijusted, they are sent td the butnikher, who bog 
•he care of fioishing them. H-s must b^n by 
leaning off any ktiid of dirt which tiutr Burfuces 
lad contract whilst making, as that would en- 
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tirp.ly spoil tlie perfection of the bumlahiog. For 
this ]>urpoiie, the nurVoiAn .takes paoiice-stone 
puwiler, and with a brusbt'madg very wet in strung 
soap-suds, he rubs rather bard the various patfs of 
]>U work, even those pfpts which aroAo reffiaia 
dull; and Vltich, iicverthelesa, receive a beautiful 
white appearance. He then wipes it .with on old ^ 
linen cloth, and proceeds tp the burnishing. ' 

Tiie hurpisbers used for this pupose, are of two 
kinds, some of steel, other of hard stone. They 
are cither curved or straight; rounded or pointed; 
and made so as to suit the projecting parts, or the 
hollow of the piece. 

Stone burnishers are made of blood-stone 
fAtematUfJ cut, and either rounded with the grind¬ 
stone or rubbed, so that they pre<i^nt, at the bot¬ 
tom, a very blupC edgi‘, or sometimes a rounded 
surface. These are polished with emery, like steel 
burnishers, and are lintshed by being rubbed u{>on 
a leather, covered with croetta martui. The stone 
is roouuted in a wooden handle, and firmly fi-ved by 
meaua of a copper ferule, Vhicb encircles both the 
sCuiiu and tUe wuud. The best bloud-stoncs are 
those which coiKain the most Iron, and whifjb, when 
polished, prcM'iit a steel color. 

The operation of burnishing is very simple:—It 
is only reiiuisito to take hold of the tool very near 
to the ferule or the stone, and lean* very hard with 
it on those parts which arc to be burnishe<i, caus¬ 
ing it to glide by a backward and forward move-, 
ment, without taking it off the piece. When it is 
ru«]uisite that the liand should pass over a large 
surface at onre, without losing its point of support 
on tlic work-bench, the workman, in taking hold of 
the burnisher, must be careful to place it just under-' 
neath his little finger. Uy this means the work is 
(lone quicker and the tool is more solidly tised in 
the hand. ' 

DuriiJg the whole processj'thc tool must be con- 
tinually moistened with Slack soap-suds. The 
water with which it is frequently wetted, causes it 
to glide more easily over tlie work, prevqfits if from 
hc.itiiig, and/aciliUtes its acUon. The black soap, 
containing more alkali than the common soap, acts 
with greater strengtli in clc^wing off any greasincss 
which might etiU remain on the surface; it also 
more readily detaches the spots which would spoil 
too beauty of the burniahing. 

Ill consequeQce of the frict^n, the burnisher 
soon loses its bite, and slips over the surface of the 
article, as if it were oily. In order to restore its 
action, it must be rubbed, from time to time, cn 
the leather. The leather is fixed on a piece of hard 
wood, with shallow furrows along it. There are 
^..riierally two leathers—one made of sole-leather, 
and the other of buif-leathfr. The first is impreg¬ 
nated with a little Till and erveua tnariia, and is par¬ 
ticularly qsed for the blood-stoiie burnislusrs; the 
other has only a little putty of tin, scattered in toe 
furrows, and is intended eiclusively for rubbing 
steel bumiabers, as they are not so hard as the blood¬ 
stones. 

Blood-stone being very bard, the workman uses 
it whenever be can, in preference to the steel bur¬ 
nisher. It la, therefore, only in small articles, and 
in difficult places, that the steel burnishers are 
used; as they, by their variety of form, arc adapted 
to all kinds of work. But, in general, the blood¬ 
stone greatly reduces the ^abor. 

When the articles, on account of their minute¬ 
ness, or from any other cause, cannot be conveiti- 
ently held in tbs hand, they «re fijxed in a conve¬ 


nient frame on. the bench; but, under all cirrum- 
staaccs, tlie workman must be very careful to 
manage tlie burnisher, aoi^s to leave uutourUed 
those parts of the work which arc intended to re¬ 
main dull. 'When, hi buroiahing any article, which 
is plated or lined with .silver, ly perceives any |ilafe 
where Utc layer of precious metal is removeib he 
restores it by silvering these places with .a compo¬ 
sition supplied by the silverer, which he applies 
with a brush, rubbing the part well, and wiping it 
afterwards with an old linen cloth. 

‘ The burnishing being finished, it only remains to 
remove the soap-suds which still adlicrc to tlie sur¬ 
face of the work; this is eflccted by rulibtng it with 
a piece of old jinen cloth, which preserves to it all 
its polish,-and gives so great a lustre that the eye 
can scarcely bear to look upon it. But whru toe 
workman has a great number of small pieces to 
finish, he prefers throwing them into soap-suds, and 
drying them altcrwyds with sawdust which is more 
expediUous. * 

The burnisher^ of articles whicii are not silver, 
follow nearly the aamc process as that above de¬ 
scribed. We shall briefly notice the variations to 
be observed in each case. 

Thf burrvibhing of gold-leaf or silver, on wood, 
is performed with buriiisbera made of wulve-s or 
dogs teeth, or agates, mounted in iron or wooden 
handles. When they burnish gold, applied on 
other metals, they dip the blood-stone burnisher 
into vini^arj this kind being exclusively used for 
that purpose. But when they burnish leaf-gold on 
prepared surfiices of, wood, they arc very (Mreful to 
keep the stone, or tooth, perfectly dry. The bar- 
nisber used by leather .gilders is a hard polished stone, 
mounted in a wooden bundle: tliia is to sler^k or 
smooth toe leather. 

The ordinary engraver's burnisher ia^ a blade of 
steel, made thin at one end, to fit into a small 
handle, which serves to hold it by. The part in 
the middle of the blade is rounded on the convex 
side, and is also a little curved. Tlie rounded part 
must be well polished, and the tool be very hard. 

They use this burnisher to give the last polish 
to sujjh parts of copper and steel plates as may have 
been accidentally scratched, or »pc«'ked, where false, 
lines are to be removed, and abo to lighten in a 
imiail degrye such parts as have been loo di^eply 
etched or graved. * • 

In clock-making, tliey burni-dr those pieces or 
parts which, on account of their size or form, cannot 
be conveniently polished, nu- huriiir'liers are of 
yarious forma and sixes; they are all made of cast 
.steel, very hard, and well polished; sonic arc 
formed like the sage leaf files, others like common 
files : the first are used to bnraisJi screw.?, and pieces 
of brass; the others are used .for fiat pieces. The 
memk-makers have also very small ones of this kind|^ 
to burnish their pivots: they are called 
nijfAers. . . 

The burnishing of pewter articles is done sner 
toe work hiis been turned, or finished off with a 
BCTuimr: tbc burnishers are of different kinds, for 
burnishing articles either by hand, or iu tlie lathe; 
they arc all of steel, and while In use are rubbed 
with putty powder on leather, and moistened with 
soap-suds. 

'i'be burnishing of cntlery is executed by means 
of hand, or vice burnishers ; they are all ro-nfo of 
fine steel, hardened, and well polished. The first 
kind have nothing particular in toeir consti-uclion 5 
but the kice-burnishers are formed and mounted 
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APPENDAGES TO THE LATHE. 


CHUCKS. 

A PRRSON possesfling a lathe, and desirini; to fix 
any material for the ^mrpose of turning it into a 
regular form, em|i1oyA for that purpose a small ap. 
paratiis, called a chuck. Under this general terra, 
thcn’fore, is included all those tools which serve to 
connect the material to be operated upon, be it wood, 
stone, iTory, or metal, fb the mandril of the lathe. 

Chucks are called by general names, according to 
the substance which forms them, as wood chucks, 

VOL, I— 


brass ebneks, fic. \ and by particular names, ac¬ 
cording to their form, and the particular purpose 
for which tlicy arc intended. It will be at once 
evident, that as the art of turning produces such an 
endless variety of forms, and is applied to such nu¬ 
merous purposes, the chucks that would be adapted 
to hold tightly one object would be quite inappli¬ 
cable to another, and this without reference to 
size, or hardness of material worked upon, though 
these must by the tamer be also taken into bia 
account. 
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Chucks may, w:‘h pnipriety, be diviihnl into two 
classes: one class of simple chucks, or 

such as bciiiB li-\c(l to the in.mdril of a lathe are 
capable only of eoniinuiiiculuig iiuiiiim arouiul a 
detcntiiii«-il axis, such-as they themselves receive; 

Ji cori'cqiii'iice of vvhicft the wood, tke., f,ist<'iu'cl to 
thetii .ii'ipiircs n certain rotatory motion, and a eiit* 
tin^ tool held against it removes only tlie parts 
which :ue ctpially distant from that axis. 'fins 
being the cii*e, all bodies turned, when hxed by a 
simple chuek, assume a round form; a section of 
them at any part shows a circular disk, and all the 
urnameutM -which the turner may have thought 
proper to place upon them, extend wholly round 
the eircunifen-nee, at right angh^ lo their centre of 
motion. Also if such bodies be cut exactly in half 
longiluditiully, the one half will precisely eorrespond 
with the other.* Of such nature ns this are most 
of the ohjeets eommoiily made by the turner—such 
as eylimlers, spindles, legs for articles of furniture, 
balls, handles, rings, knolls, and a thousand other 
articles, or parts of articles. 

Tlic sc-oo’iil elj»j of eliueks. is of such a ehnr.'icter 
that the axis of tlic woik cun be I'haiiged >is tlie 
operator pleas.es, so aa to throw the eeiitie of iriutioii 
to any point, and to make the work revolve round 
any given axis. In eon^eipiencc of this an endless 
variety of beautiful forms is piodueed, and which 
esmnot even be attempteil by the eoninum chuck. 
This is pai'tieularly the ca^e with Mirf.iee turning: 
that is, rendering a Mat. or nearly flat surface orna¬ 
mental, by iTif;;!ii.s of the lathe, and which h.is .'idiled 
much lo the be.iuty of watch eases, and engraved 
checks, ivc-., for Imiikers. According to llie n.ifure 
of this ornament.'il work, the ehueks winch prodm'C 
it arc eallcil the enriitric chuck, the oval i-liurk, 
the segment engine, the geonielnc clitick, &c. W'e 
shall endeavour to illustrate the whole of tlic-e in 
turn; at present it is necessary to coniine our 
attention to those of a more siiiijile character, not 
only bciausc the common turner, but the engine 
and eccentric turner cqu,illy employ them, not 
merely to roughly cut the wood, .Ve., previously to 
Using the cuinplicated chucks, but in cuujuiict^ou 
witli them. 

Before milking chucks for our own u.se, the 
character of the nose of the niaiiilril is to be observ¬ 
ed ; if it have, a firnale screw, that is, a hollow^ 
screw, it will be necessary that all the. chucks to tit 
it should have a corresponding he screw, such as 
are represented us belonging to all tin: figures given; 
but to cut tliese screws is not always an citsy opera¬ 
tion for the young turner, nor are they so eonvenieiit 
ys those which are themsclve.s fiiriii.slied with a 
hollow screw. To make this screw is the first 
requisite, and it is usually done by drilling n hole, « 
o4|>roper sbe, and screwing into it a tap, prepared 
for the purjiosn, which cuts a thread as it proceeds. 
It is evident that, to unite this with the mandril, 
a connecting piece is ii«:ces.sary—such a one is 
represented in Fig. 1, where arc .sivii two screws, 
one of which fa-stens into the mandril, the other 
into the chuek. A Bhoulder is left between them, 
that each may be steadied, and a hole is cut tutu 
the shoulder sideways, in order to put a short lever 
in it when it is screwed up or loosened. 

• It It necMsary lo nnt|r« an apparent exception to 
this general descripiion, m favor of screws, and also of 
water cocks, and perhaps a few othci arliclos; biii ihe 
thread df screws is formed by altuimg the posnion of the 
tool, and water cocks by sinldcnly stopping the mandril, 
ao that the tool cuts but half round. 


The Square-hole Vhuck is represented in Fig. 2. 
It is of flic first necessity for the turner—the squaie 
hole is of such a »i/e ils lo tit all the usual hits and 
larger drills. It is well adapted to hold large wire.-, 
or .such other things as may he cut to a s<|t^tre jtliig 
at one end. Often a square plug is made to UMt 
with it, having it still sin.dler hole in its ix'iitie for 
smaller drills nnd wiles—two or tlireu forked ends 
are usually furnished tu it, sueh as that lepresented 
in Fig. 3—the obvious use of which is to hold long 
pieces of wood, their teeth being ilnveii into tlu- 
end of the vvood. The square of the folk is iii-eited 
into the square-hole ehiuk, while the utlu-r end of 
the vvood rests upon the ])oint of the hack popit. 
^^'Ilen furnished with these forks it it lalled the. Fork 
Vhurk. 

The F'/nnrA Chneky (Fig. d,) is made similar in 
size and general appearuticc tu the next, exeept that 
instead of the screw in the reiitre, it is provided 
with five points, ns shown. The flat piece of wood 
which is to he turned must he driven upon it, until 
the points are forced in snflieieiitly lo hold light. 
It may be used w ttli tin* buck ])opit, wlion it bci-oim'.. 
of the nature of the fork chuck, or else U may servo 
tu hold a flat surface, without reference to any other 
snppirt; hut then it will he oh.served, tli.it the 
points liold but slightly, and that iiiiy knot in tiic 
wood, or jar of tile tool, would loo.sen its hold. It 
is never usi’d but for wood 

The Sc/rtr ('hnrk, ' I'lg. ) I'bi- I’oiisi'.ts of ,i 
flat disk of nict.d or w ood. about 2 ■>.< >ic^ over, vMtb 
a tapering seiew piojeetiiig .ibont ii.df an null 
foiw.irds from llu' ernlie. It iiM-d clnelly to 
f.isten flat jiieres of wood wlneb .i.o In bi- tiuiu'd 
only upon one sort.■< e. < x.iiiiplc inakinu Mat 

stand' or Mip])oil' toi : tin rg. Jt i' c\c«< dnigly 

eoiiveineiif ior tbi' lea' tii, lli.it the wi>rk i' si lewcd 
liglitly .Old liiiiilv to ill" tpi c of tlic < li>i< k ; find if 
it should 1 h- lux 1 "uy to io\r it tioin fUe l.ithe, 
belore the lenimg of it iiu'iiid. it may be re- 
placeil a*iiiii without I'lnn It will, bowivci, not, 
bear mueli stiam. .mil is w > iii.iivdii .ilile lo 
fixing {iLitC' of met d. V in i .is ili.u-k is U'.-d 
the bill k popit Is t.iKeii avytv. 

Tile Ceineiil iw I'drh ('hurl,, is the sai.ie as tlic 
liLst would be willioul its sficw, woik is f.isiciud 
to it by nibbing upon it a piece of pilcli, or slioe- 
niaker’s wax, winch,.is still bcttir. 'I'lie furlioii 
occnaioned hy tlie chuek revolving r:qiidly, wluii 
the pitch is held HgamsI it, detaches a )Mirlmn, on 
account of the warmth e.oised hy tin- frietioii. When 
a disk of wouil is to he fastened to it. it is only 
neei'Ssary to hold the wood aguiiisl the diiiek when 
revolving — when the same c.iuse, wldcb at first 
detached the piteli, will oec.i.Miin the material lo be 
operated U|>«in to sulhere jiretty strongly. The 
chuek is used rhielly to hold flat pieces uf ivnrv, 
hone, horn, wood, or metal, when its siirlai'e is to 
bo polished, or uniaineiited by delieaU: and sm.iil 
lines or indentures. 

The Arbor Vhvrk, (Fig. 0,) is next in order, as 
in importance. It consists merely of a round u>d 
of iiietil, with n S4*rew which fa-steii' into the man¬ 
dril. llie turner must have arbor ehueks of eviTy 
size, from onc-eighth of an inch upwards to an iiieii 
or mure in diameter. They arc valuable in fixing 
rings, hollow cylinders, lulica. pulleys, he.uls, A.!;., 
where the two surfaces are Vequired to be perfectly 
true with cuch other. 

11i« Cuf) Chuck or Plain Chvck, (Fig. 7.) i.s 
formed of a hollow ciip of metal. Jt is used by 
driving into it*a picct* of wood, andfjCuUing this ofl 
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riat ttitli the front siirfiiee. When any thing is to 
hr tnriu’il, it may ritlirr be driven tightly into tin* 
rhin-k willioiit its plugging, or else a liole m.iy be 
ttiriH'd in it, of a si/e adapted to hold the p.iitir«lar 
oEjji-it tiVbe operated upon. It may bo used with 
or wilhtmt the hack popit, im eireumstamvs m.»v 
vecjiiiie. It holds \ery tirnih, and ts of >e.iy general 

iipplu'TltllHI. 

'I’he }Viie (.'Imck or Spring Vhvek. These arc 
but two names fur the same article. It is formed 
men ty of a thn k. round, short piece of br.iss, 
drilled wii’u 4 small bole for some distance tlirougli 
tbe centre, and eiil lUiwinvai'ils with a saw as iai as 
tlie bole evtends. It is used ebietly for the tiiiiiiiig 
of wires, will; |j to be fa-tened ave only ilriveu into 
the hole, w h.c'ii the firmness and yet elasticity of the 
brass lioids Ibeni siitbca-ntly light, uiul wiib no lime 
lost ill adpisiment. 

'I'he Ihiig Vlmck, (Fig. K.) This is of the same 
cbar.ietir • -iie last; but is made of bo.x-wuod, 
has a l.irin-. hole, and two or more saw cuts down 
it, instead ol one. As this is l i liold larger ohjerls, 
the strain is «)f eourj,c greaU-r than with iy«o.s,‘ which 
lie. so near the <-ei.tre ns wiies do, it is tlierelbre 
necessary (o bind t)ie parts together with a stout 
ring of met il Fn the \;ood m^if thus :—Take otf 

the nog. Ill ilie ..I into the e,i\ity inoderately 

tiglit liieii jiiiltiiu' the metal ting o\er the ebiii'k, 
(which IS ui.i.le slightly la|iering.) give if thiee or 
four gentle knocks .iiouiul—tliiis li.xing the whole 
t'’i;elher iiniiioMMhIv. 

Till- Dll' Churk, the front view of which is shown 
in log P, is of eiaellv the s.jmc geiii i.il fnriii .is 
the I up < hi.I k, but r.itlier more shnllow. ir «hlh*i> 
nuiie III ill n "h . boweler, in b iiing fhriH*, foiii, or 
si\ si'uijs ji.i'sing lliroitgli its sides, mid meitiog 
tow.i^ls the centre. Ily the points of these screws 
llio woik Is held, tiie s.-r.^ws hmiig •i.ljiistcd so tli.if 
the woik Is well eeiiteied It is used eluelly in 
turning mei.ilhe evlitulers, \e. 

(Vimlhmed on pngv 11)2.^ 

FOKMING LENSKS'ANl) RFECULA FOR 
TFLKSCOI’KH, ike. 

A onoij romiiosition for the speeul.i of reflectors is 
one of the most imjnnTniit desiderata in the iii.ikiiig 
of telescopes. ’J'he qualities most m request an*, a 
sound uniform metal, I’riv, from all miiTo.seopie 
pon*.s; not liable to tnrmsli by absor|ition ot mmsi- 
lire from tbe atmosphere; not so bard a.s to he 
iiicapalile of tithing a good tigniv and exiiuisile 
jioli.sli, or .so soft as to lie easily seratelu-d; and 
possessing a bigh retleetive power. Ttie \arioiis 
eompositioiis einiiloyed for speiula ditl'er more m 
Ihr adsnixtiire of minor iiigreilieiits than in their 
essential m'aliiinl.s. taqiper and tm (bronze 1 net. 1 l) 
are the metals mostly employed, with small quanti¬ 
ties of arsenic, silver, and bniss. J’he proportions 
generally employed are, eopjier ^2 parts, grain tm 
K), with the addition of . [larts of arsenic to 
render it more white and compael. The Kev. Mr. 
Edward.s, in a treati*!* annexed to the “ Naiitieiil 
Almanac,” for 17S7. says, that if 1 ot hrii.ssaiid I of 
Bilver be used with only I of ar.senie, a most cieeU 
lent metal will be obtained, winch is winter, harder, 
and more ndleetivc thall any other he e^er met with. 
With respect to the practical v.-diu* of this composi¬ 
tion we can speak, but liaviug made s|)e(;ula for 
reflecting inBU'itmeiita oursefves, we e..in vouch for 
the gooiliiCBS <|t’ the following, both*with respiri to 


the e.Kqiiisite figure and jiolish it ia cap.ible of 
sssuroing, and its freedom from pores. To make 
thi.s composition, take 2 parts of copper, ns pure as 
it is possible to he proeun'd v (for the gooduf.ss of 
the speculum will depend pn the purity of the 
maten.ds employed,) this Aius-t he melted in a 
eruriblc by it.self; then put in another crucible, 1 
part of jnire gram tin. When they' are both melted, 
iiii.v and stir ilieiti with a wooden sputula, keeping 
a good tlu\ on the melted surface to prevent uxida- 
tioii: this metal must he quickly poured Into the 
moulds, which may be made of founders' loom; 
the intended face always being downwariU. WMiero 
the s])euuluin is required particularly good, the best 
mode of easting it is to have an iron mould made 
with a vertical tube alUched on one side, and the 
bottom of the tube to end in a bulb; the melted 
metal is then to be poured down tin* tube, and will 
fill the hull) imd mould, leaving a sufficiency in the 
tube to give pi*s<iire. The bulb being lower than 
the inouhl will retain any dense impurities, and the 
tube tliL* lighter ones, while the speculum will be 
uniform .10(1 (Iciikh. 

Ha\*ing thus )>roeured the speculum, the next 
thing will he to grind it to the required figure; this 
is efleelcd nii a convex brass or hard metal circular 
tool, c.ireliilly tinned to .1 gauge of the required 
eiiive. Tlii.s tool is fixed on a post or upright, and 
the '.peculiiiii I." held in the li.niii by menisof neon- 
\emeiit holder eeiiu'iited 011 irs liiiek. 'i'Jie grinding 
Is then <ot*iiiieiiee<l with coarM: enieiy.,powder and 
w.itei, wlieii (lie loiigiiiiess taken off by moving 
the •N|!.*eu]niii aeio-.-, file to'il ill iljU'ereiir direetions 
walking iiiiiihI the tio-t: finetmeiy is used in the 
s.iiiie way, (ill tlie surl'iee of the speculum Iuls 
heeonie tnnfoim. 'i'ne next step will he to smooth 
it l>y ine.iiis of tme wanhed fiower emciy, giadually 
pa'-siiig fiuni one di glee to the next finer, and wash¬ 
ing the tool and *>pii ilium between each application 
ol emery, to pieveiit any gritty particles from 
MT.itehmg the metal. \\ lien the spcciiluiii is com¬ 
pleted, and ol the lequired ligiire. it is next to be 
]>olislied. This IS done by taking <1 convex tool 
siiiiilur to the gnnder, or tbe grimier itself, and 
covering it with pure jiiteh, evenly spread over its 
siirf.ice; while warm a eoiu'tve tool of the same 
hgurc as the speeiihiiii is (hen worked ov'er its 
siirf.iee wet. When the jirop»r» figure .s obtained, 
washed putty, (t. e. eomhined o.xydc of tin and le.-id) 
i.s poured on the pilch, and the speculum polished 
thereon by moving it .xs before. Uuiiiig the process 
of grinding and jiolishing, tbe tools must bu care- 
fully examined by the gangr, and if they happen 
to get out of the true figure, the spenihim must l^J 
worked iiioie on the edge, or iniildle. as the case 
may n.*qiiirc. Instead 0 / the vertical pont above 
mentioned, a la}} is sometimes employed, which 
produces a inuefi better figure and more expe- 
diliuusly. A lap consists of a common lathe cuiii- 
nmnicatiiig a slow and regular motion to a vertical 
inanilnl, on which the grinding or polishing tool is 
fixed; 111 using the, ]h]> the artist is eanbled to stand 
in the same jilacu. and has more command over the 
work. 

htfUKPs are ground precisely in the same manner 
as sjiceula, hut the polishing is different, lien: 
the coiicjive or convex polishing tool is made of 
brass, and when turned of a proper enne, a smooth 
thick piece of felt (cloth) is stretched over the tool 
and cemented to it; the outer surface is tiieu 
imbedded with washed putty powder. After tins 
is done, the Icn.s, or block of Icnscs, is worked on 
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it with cress motions; if the powder be employed 
too wet the fibres of the cloth will rise np, and 
polish not only the sarfoce, bnt also the small 
hollows left in the grin-ling. This effect, from the 
nature of the polishiif' surface being heterogene¬ 
ous, generally takes place to a greater or less 
extent when viewed by a microscope; these cavities 
being jwlished admit the light and disperse it, 
inst^ of It being collected os with a uniform sur¬ 
face. When these faults are visible to the eye, the 
lens is called curdled. If we are desirous of pro¬ 
curing an uniform and perfect surface, the polishing 
tool must be homogeneous, and the best material 
for its foundation is good clean beea* tnax, hardened 
by the addition of red ^Iphate iff irou, dry and 
finely washed. This composition when of the pro¬ 
per temper is melted over the brass tool; and when 
cold can be turned to the required curve. The 
advantage of this improvement, hesidM its uniformity 
is, that should any hard scratching particles insinu¬ 
ate themselves between the tool atid glasses, they 
tfink and are imbedded in the wax, and thus tlicir 
Snjurious effects arc prcvcntc<l. The poUtili of 
lenses made in this manner is clear and defined when 
examined by a microscope: when the shadow of a 
bar is brought across them. Tliis method is now 
employed by one of the first opticians in the 
metropolis. 

Centering of Lenses. —Tlie centering of lenses 
for accurate instruments is of great importance, 
more especially for tlui object gla.HseB of achromatic 
telescopes, liifferent ojiticians em]>loy their own 
methods, but one of tlie best is done by reflection : 
let the lens to be centred be cemented to a brass 
chuck, having the midtile turned away so as not to 
touch the lens, but near the edge, which will be 
hid when mounted; this rim is very accurately 
turned flat where it is to touch the glass. 'When 
the chuck and cement is warm it is made to revolve 
rapidly : w’hile in motion a lighted candle is brought 
before it and its reflected image attentively watched. 
If this image has any motion, the lens is not flat 
or central: a piece of soft wood must therefore be 
applied to it in the manner of a taming tool, fill 
80 ^ time as the light becomes stationary. When 
the whole has cooled, the edges of the lense must be 
turned by a diamoml. ground with emery. This 
method of centering and adjusting object-glasses by 
their reflected images, was laid before the public by 
l^r. Wollaston, and has been used by our first 
opticians for a considerable time. 


' MAKING ARTIFICIAL MAGNETS. 

(Resumed from page 307.J 
Thb last paper considered the method of making 
magnets without the aid of others. The present 
begins that division of the subject in which it is sup¬ 
posed that we are already furnished with a magnet, 
mid by the assistance of which we are desirous of 
making others. 

By Single TbucA.—The simplest method of mag- 
netbing a bar of hard steel, (ud none other will 
retain the magnetism given to it so long,) is by 
placing it on a table as near as possible in Ae mag¬ 
netic meridian; that is, nearly north and Bouth->aod 
boldisg over it perpendicularly a strong bar mag¬ 
net, rubbing it th.'~*<ghont its whole length, begin- 
ing et one end, and passing it along to the other— 
pressing it somewhat during its passage. After 
reaching the end of the steel bar, the magnet must 
be lifted up, and applied again to the other end. 


and so on for several tim^, the friction being always 
mode in the same direction. 

Fig. 1. 


By Contact .—Another method consists in placing 
the end of a small bar of steel, in contact with one 
of the ends of a powerful bar magnet, and striking 
the new bar so as to make it ring during the time of 
its application. Tiis method, however, will like 
the first only be efficacious for small bars. A better 
method is to place the unmagnetized bar between 
the opposite poles of two strong magnetic bars of 
equal power. In this case, the magnetism of the 
new bar will be nearly twice as strong as when only 
one is used. The following cut shows both these 
methods. The smaller heing the newly made mag¬ 
net. N aignif *«>e north, and S the south pole, 

in this and ever^ following example. 

Fig, 2. 



Dr. Knight's JIfe/Aorf.—This gentleman, a phy¬ 
sician of liOndon, was long celebrated for the 
excellence of the artificial magnets he made. The 
method he used was kept a secret during his life, 
but was published after his death by Mr. 'W'ilson. 
The bar which he intended to magnetize was placed 
under the opposite poles of two equal magnets. 
These magnets are then separated in opposite 
directions, so that the south pole of the ene posst's 
over the north polar half of the bar to be mag¬ 
netized, and the north pole of the other over its 
south polar half. 'Htis operation is repeated several 
times, till the magnetism of the under bar is fully 
developed. 

■Fig. 3. 


N 


DuhameVs Method .—When Mr. Knight's process 
was applied to large bora it was found to be defec¬ 
tive, w’hich indne^ M. Duhamel to try the method 
represented in Fig. 4. The bars to .be magnetized 
are placed parallel to each other, and have their 
extremities united by two pieces of soft iron, at 
right angles to the bars. Then take two strong 
magnets, or two bundles of small bar magnets, the 
bars of each bundle having their similar poles 
together, and place them as in the figure, at an 
angle of about 90 degrees, or inclined 45 degrees 
each, to one of the ban, having the north pole of 
the one bundle downwards, and the south pole of 
the other bundle. They are then separated from 
each other by drawing them along the under bar to 
its extremities. The same operation is to be re¬ 
peated on the other bar, and continued alternately 
on bodi, till their full magnetic powers are supposed 
to be developed. When the magnets, are placed 
upon the second bar, the disposition pf the poles is 
to be reversed—the pole that was at first in the 
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right liand being now placed in the left. The two 
bars are then to be turned with their lower face 
uppermost, and the operation repeated several times, 
as before. 

*• Fig. 4. 



The distinctive property of M. Dnhamel'a pro¬ 
cess is the employment of the connecting pieces of 
iron, and in the use of bundles of small bars, which 
are more efficacious than two single ones of the 
same size. This method is applicable to curved 
bars, or those of a horse-shoe form. 

Mr. MitchalVi Method: or the Method of DouhU 
7bKcA.—Having joiiftd together, at the distance of 
a quarter of an inch, two bundles of strong magnet¬ 
ized bars, their opposite ptfles being toother, he 
jilaced five or more equal steel bars in the same 
straight line, and resting the extremity of the bun¬ 
dles of magnets upon the middle of the centre bar, 
(stH! Fig. 5.)—he moved Uiem backwards and for-^ 
v'nrds, throughout the whole length of the litie of 
bars, repeating tlic operation on each side of the 
Vs, till the greatest possible effect was produced. 
I Mitchell statcj, thatjg|wo magnets will, by his 
pn. Vs of double touch, rammunicate as strong a 
inagn 'Uc virtue to a steel bar as a single magnet of 
live ttm«6 the strength, when used in Uic process of 
single touch. ' 

Fig. 5. 



(Continued on page 373.) 


RED-CHALK CRAYONS. 

Thk red-chalk crayon and its uses arc too well 
known in daily life, to require anytliing to be said 
of them. The preparation of those red crayons 
(Which arc best ^apted for drawing, however, is 
less known. The following is the manner in which 
it is performed :-~A quantity of hematite is ground 
in a porphyry moVtar, with filtered water, until it 
be extremely, divided, so as to form an impalpable 
powder. This powder is again diffused in a quantity 
of water sufficient to allow finer parts of the mix¬ 
ture to be passed through a fine sieve, placed above 
a large vessel filled with water. The liquid holding 
the hematite in suspension is then agitated; and 
after this allowed to rest four and twenty hours. 
At the end of this time, there is formed at the 
bottom of the vessel a deposit of hematite, in the 
form of a very fine powder: the water is cautiously 
decanted from it. . 

To form crayons of this impalpable powder, s 
uniting medium is necessary. This is afforded 
either by gum arable or isinglass, of which the pro¬ 
portions vary? according to the use ,to which the 
crayon U destiiftd; less of it being required for soft 


crayons, which, consequently, yield their color more 
readily; and more for the ones, which preserve 
their points longer. The following are the propor¬ 
tions, redneed from experimoits, to be employed 
in the five kinds of crayonsl which we shall de¬ 
scribe : I 

1. For the boR red crayons, which leave broad 
traces, 18 grains of dry gum arable, to 1 ounce of 
the prepaid hematite powder. 

2. For harder crayons, 21 grras of gum, to 1 
ounce of the hematite powder. 

3. For still harder crayons, and which make 
small and delicate marks, 22 grains of gum to 1 
ounce of hematite. 

4. For the hardest of this kind 27 grains of gum 
to 1 ounce of hematite. 

5. For crayons which leave shining traces, 36 
grains of isinglass to 1 ounce of the prepared hema¬ 
tite powder. 

The gum or ifinglass is to be dissolved separately 
in a sufficient quantity of water, and their solutions 
passed through a linen cloth; the hematite powder 
ia then adJed. The liquid ia brought near to a 
gentle fire, until the mass is somewhat thickened by 
the evaporation of the water, when it is to be re¬ 
moved from the fire. The mixture is then to be 
carefully ground on a porphory slab to render it 
as intimate os possibln, and is ready to be formed 
into crayons. To efiect this, the moss, when it has 
become of a proper consistence, is forced through 
a cyliuder: the sticks thus formed, are dried, and 
divided into nniyons, of two inches long. They are 
then sharpened at their points; and the hard crust, 
u hich had formed upon tliem while drying, ie 
removed. 

CHEMICAL ACTION. 

If, when two lUffcrent substances are mixed toge¬ 
ther, they have no tendency to unite, and their 
constituent principles remain unchanged, they are 
said to have no affinity for each other, and their 
union is mcchanicid; but when the properties of 
either or both become changed, the mixture is che¬ 
mical, or in other words they are said to have been 
chemically conibinerl, in ctmscqueiice of an attraction 
or affinity that there exists between tliem. 

Kx. 1.— Chalk and Hater tAitte meehanicallg .— 
Put some pounded chalk in a glass of water; stir 
it up, and it will soon settle unchanged at the 
bothim of the glass again—the mixture being me- 
cliunical. 

Ex. 2.— Chalk and Vinegar unite chetnicalfy.—- 
Instead of the gloss of water, substitute a glass ofii 
vinegar, and immediately the chalk is put in it they 
*will unite together, and form a chemical compound 
different in its nature from cither the chalk or vine¬ 
gar used. 

Ex. 3.— Oit and IVatera mechanical mixture.-^ 
Mix together oil and water in a phial; however 
much these may be shaken together the action is 
merely mechanical, as will be seen by their soon 
separating'^-the oil resting upon the top of the water 
as at first. 

Ex. 4.— Soap a chemical eompmmd. —Add to 
the oil and water, a little pearl-ash or potass: shake 
the phial as before, and the three will unite chemi¬ 
cally, forming soap. 

Ex. 5. —The Phial qf the Four Elements, as it 
is called, is an example of mechanical action. It 
is made thus:—^Take a phial, about 6 or 7 indies 
long, and about | of an inch in diameter. In this 
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phial pat, first, iron or copper filings; secondly, 
chalk or wliiting; next, water; and, lastly, 
naphtha. Hicse beint of difierent densities, and 
having no clieinical a%^ity for each other, will soon 
settle os at first, howeLer much the vessel may be 
shaken. *• 

Ex. ^.—Chemicalunionqf Four Bodies.—Instead 
of the naphtha, pour gently into the phial nitric acid. 
It will be seen to unite chemically with the metul, 
the chalk, and the water, making the whole a blue* 
ish homogeneous mass. 

ITS DK6REE AND DURATION. 

The degree of chemical action exercised by bodies 
upon each other is exceedingly varied, and so also 
is the time requisite for that action to take place. 
In some instances many days or even weeks and 
years pass away, before its effects become visible. 
In the spontaneous decay of animals and vegetables 
—the disintegration of rocks—the dkidation of iron 
—and still more so of lead and cop)>er, by contact 
with the air, all of which are chemical processes, 
show the slow and gradual progretss of chemical 
action. While the varied effects of effervescence, 
combustion, and explosion, illustrate how suddenly 
chemicsl action sotnetimes proceeds. Tlie effect 
produced is often but little removed from a mere 
mechanical o])eration, and the change of properties 
inconsiderable: thus it is in solutions and decoctions. 
At other times it is impossible to recognize the 
components in the compound produced from them. 
Bodies have often an affinity for each other in one 
state, though not in anotlier; frequently the admix* 
ture of a third body is re^/ui.situ to promote their 
union. In most instances, increase of temperature 
greatly aids chemical action, even light is frequently 
productive of the same effect; and in all ca.scs it is 
absolutely necessary that each body should be in a 
state of minute division: thus two solids combine 
with difficulty—a solid and fluid more easily-and 
two fluids with yet greater facility. 

Ex. l.-^Sloto Action of the Atmosphere upon 
/ron.—Let a piece of brightened iron lay exposed 
to the weather, if wet it will soon be rusted, if« dry 
some considerable time will elapse before this takes 
place. 

Ex. 8 .—Gradualaheorptionttf Water hy Lime.— 
Quick lime left ex^dsed to the air becomes gradually 
slaked or chemically united with water, by depriving 
the atmosphere of any moisture which may be sus* 
pended in it. 

Ex. 9 .—Gradual change caused by Fermentation. 
Mix a pound of raw sugar with a gallon of water; 
* in a few days a fermentation will ensue, which will 
change the whole into vinegar. 

Ex. 10. —Chemical effect of Light .—^Wash a 
piece of paper over with a strong solution of nitrate 
of silver; dry it in the dark, and when dry cxjiose 
it to the sun’s light; though colorless before it will 
now soon he(»me black. The effect will be much 
more rapid, if the paper lie first dipped in very weak 
salt and wacer, it will then be photogenic paper, 
and a picture may be made by placing a dried plant, 
feather, bit of lane, &c., upon it, previous to its 
eii^csure to light. 

Bx. 11 .—Rapid chemical oefton shown by Effer- 
vetcence .—Add to a glass of sour beer, vin^ar, or 
lemon juice, a little carbonate of soda, effervescence 
immediately ensues, and the acidity of the liqnid is 
destroyed. 

Ex. \2.—Rapid chemical action shown by Com- 
hution.—\aX fall into the flame of a candle some 


filings of iron or zinc, they will immediately bum- 
throwing out most beautiful scintillations. 

Ex. 13.— Rapid chemical action shoten by Ex¬ 
plosion. —Place a crystal of nitrate of ammonia in a 
fire shovel over the fire; when it has arrived at a 
heat sufficient for melting lead, it will in the act of 
decomposition explode with considerable violence. 

Ex. 14.— Intense action shown by Solution. —Put 
some filings of copper or tin in a gloss, and pour 
upon them a little nitric acid, when a rapid dissolv¬ 
ing of the till will take place, on account of the 
affinity between it and the acid—a nitrate of tin 
being formed. 

Ex. 15. —Combustion of Nitrate qf Copper,— 
AVrap up some crystals of nitrate of copper in tin 
foil, while dry no chemical union takes place, but 
moisten them with water, and soon the whole bursts 
into flame. 

Ex. l6.~~Formation of Sulphnret tfiron. —Hold 
a roll of sulphur to a bar. of cold iron, they remain 
without uniting; hut bring the iron bar to a red 
heat, and apply the sulphur as before, it will now 
unite with,the iron, rendering it c.xtrcmcly brittle, 
while 8 considerable portion of light and heat will 
be extricated—the iron being changed into the sul* 
phuret. , 

F.x. \T.—Formation of GVflSs.—Mix together 
sand and jmtass ; while cold no change is npjiarent, 
but heat them with the flame of a candle, urged 
with a blow-pipe, or <‘l&e in the fire, imd they will 
unite and form gliiss. A 

Ex. 18.— lirilUavt V^bustion of Chlorate of 
Potass. —Shake together some pieces of sulphur and 
crystals of chlorate of potass—no action takes pla<-e; 
pound them in a mortar, and a loud snapping noise, 
attended by a flash of light, will announce their 
union. [Cott/fon.—This should be tried in very 
small quantities.} • 

Ex. 19.—Mix together loaf sugar and chlorate of 
potass : of themselve.s they do not chemically com¬ 
bine, but to^ich them with a drop of sulphuric acid, 
and a most vivid combustion will ensue.* 

Rx. 20.— Bxtemjmraneous Soda Water. —RTix 
together half a tea spoonAil each of the dry powders 
of carbonate of soda and tai-taric acid; in this state 
they have no chemical aftinity for each other, but 
dissolve each previously in water, and the union of 
the two solutions wiAl he attended by violent ebulli¬ 
tion ; in fact, the mixture is the well-known sidine 
draught, or soda water. 

ITS EFFECT. 

Chemical action alters not merely the nature 
bodies, but very frequently their form also, as may 
be se.en by many of the preceding experiments: thus 
solids are sometimes formed from ga^s and from 
liquids—liquids from solids and gasei—and ga.ses 
themselves are invariably produced froin either one 
or other of these distinct classes. It is productive 
also, in many instances, of great alterations of 
temperature, of volume and specific gravity, of color, 
and of taste. 

Ex. 2\,—Two Gases form a Boftd.—Brush the 
inside of a tumbler with a feather dipped in hydro¬ 
chloric acid, and another with liquid ammonia; if 
now one tumbler be inverted over the other, the two 
invisible gasses which are emitted unite and form an 
opaque solid, which is thi^chloride of ammonia or 
sal ammoniac. It will appear in the glasses as 
white fiimes. 

Ex. 22.— Two Lipids fftrm a Solid. —Put into 
a cis«« a few'Spoonsful of a satunited solution dl 
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chloride of lime, (muriate of lime,) and add to it 
gradually, drop by drop, Bulpharic acid. If these 
two liquid be stirred together with a glass rod, they 
become converted into an opaque, white, and almost 
solid m%ss. 

Bx. 23 .—Two Solids form a IAquid.-^VTXt into a 
mortar 2 drams of sulphate of soda and 2 drams of 
nitrate of ammonia. These substances when rubbed 
together will gradually become fluid. 

Ex. 24 .—Two Liquids vaporized hy Mixture .— 
Pour upon some strong spirits of wine an equal 
quantity of fuming nitrous acid, the chemical action 
will he BO energetic that the whole will be dissipated 
into vapor. 

Ex. 25 .—Two Gates form a Liquid .—Mix toge¬ 
ther chlorine and carburetted byurogen gases. They 
will unite, and form an oily-looking liquid. 

Ex. 26 .—Two Gases form a Liquid.-^Mix toge¬ 
ther oxygen and hydrogen gases, in the proportion 
of 2 parts of the latter to 1 of oxygen, in a bladder. 
Blow n soi'.p bubble with the mixed gases, and 
when risen :iway from the bladder set fire to it, and 
the rbeinioiil uiiioQ of the ontoined gases will be 
attended with a loud report, and water be formed. 

Ex. 27.— 7\ao Gaees unite, and stilt remain gas¬ 
eous .—Mix together equal quantities of chlorine gas 
and hydrogen gas. They will Sthun subjected to 
light unite nnd form another gas, the chloric or 
miiriiitic acid gas : it may be collected in a liquid 
state, by placing a little water in tlie vessel holding 
the two gases. 

Ex. 28.— A Gas fotyndd fvm a 5o/iVi.— -Subject 
a pii’cr of marble to a red l>eat in a fire, and car¬ 
bonic arid gas will be given off in abundance. The 
marble being changed at the same time into quick¬ 
lime. 

Ej;, 20f —Fill the bowl of a common tobacco-pipe 
with ceal dust, cover it with sand or clay, and place 
it in the lire; when Imt, clrburetted hydrogen gas 
will he evolved, and may be lighted at the end of 
the stem of tlic pipe. • 

Ex. 30.—Partly fill a phial with some syrup of 
loaf sugar, which will be perfectly colorless, and 
aild to it some strong sulphuric acid, also colorless; 
shaking up this mixture, a black powder will be 
deposited, which is the carbon of the sugar. 

Ex. 31.—Make a solution of sulphate of copper, 
so weak as to be colorless, and add to it a little 
liquid ammonio. It will change immediately to a 
most delightful blue. 


GRECIAN OR PERSIAN PAINTING. 

Cms description bf painting is very easy of attain¬ 
ment, (being taught in three lessons,) and to those 
who have even buj a very slight knowledge of draw¬ 
ing, the ^ll(yfihg instructions will most likely be 
found all 'that is requisite to succeed in this style. 
It is done on a particuLv kind of paper with powtler 
colors, which are mixed together dry, and rubbed 
on in the same state with the finger, taking no heed 
of doors, windows, Ac., which are scraped out 
afterward with a pen knife. This style of coloring, 
when finished, looks very like a well and softly- 
executed chalk drawing, and U very appropriate for 
landscapes, particularly ruins. The materials re¬ 
quired are ns follows 

First.—A sheet of Greg^n paper: it is covered 
with a chalky substance, resembling that on visiting 
Cards, but with this difference, that the surface is 
rather rough, and of a yellowish white color, and 
ItM a peculiar scent, something like oike'oth. 


Second.—The following colors in powder.—Con¬ 
stant white, ivory black, 'V[*ntlyke brown, Italian 
pink, yellow ochre, chrome 'cllow, Indian yellow, 
mazarine blue, cobalt blue, crimson Jake, Indian 
red, and Vermillion. 

Third.—The following cl^alks, ( Contds)—^Two 
shades of light green, one bright yellow, one yellow, 
ish white stone color, one grey, one light brown, 
and one hard and one soft black. 

Fourth.—Make a varnish to set the drawing or 
picked mastic, two grains; and spirits of wine, one 
ounce. 

I^h.—A little sepia in lump, and the follow¬ 
ing .—A. brash, such as is used for a small tooth 
comb, a pen knife, a camel-hair pencil, a stumper, 
and ^ree or four little cups or jars, to mix the 
colors in. Pill boxes answer very well to keep 
the colors in. Prints will do for copies but they 
must be done on a much larger scale in the painting, 
and the coloring must be according to subsequent 
directions. 

The outline of the buildings and trees are to be 
sketched with the hard black contu, taking no 
notice of doors, windows, or other minutise. Then 
mix your colors. 

5'ii’y.—Cobalt blue and white, sometimes a little 
black for the clouds, but sparingly. 

Buildings .—^Yellow ochre and white, or Van¬ 
dyke brown, and white shade with black. 

Roofs and CAimneys. —Vermillion, shaded with 
Indian red or black. 

jyees .—Mazarine blue, black, and Indian yel¬ 
low—the high lights with chrcmie yellow. They 
shuiUd be painted dark as the foliage, (which is 
done with green coiitcs,) renders them lighter. The 
stems should he done with the brown eoiite, and 
shaded with the black soft one. 

(Ground.—Vandyke brown nnd white, shaded 
with neutral tint, which is made with Indi;in red, 
and very little mazarine blue. Italian pink may he 
used for sandy ground, as also green for timt covered 
with herbage. 

Water .—Mazarine blue and white, shaded with 
black. Foam and the high lights arc produced by 
scraping off the colors with a knife. 

The lighter parts are all produced by adding a 
little white. After the colors arc rubbed in with 
the finger, the drawing to be ccoasionally outlined 
with the black cont^—Ute lights are then to be re¬ 
moved with the knife, (doors, windows, Ac., the 
someway.) The varnish is then to be laid on by 
patting a few drops on the brush, and splashing the 
drawing all over, by drawing the finger on the hairs 
of tiie brash. It may then be touched up with a* 
little sepia, or other water color, as tiie subject 
may require, but the water color is not necessary, 
08 the proper effect can always be produced by using 
the colored cont^. 

The crimson lake ia used for drapery, warm tints 
in the aky, &c. The stumper for working off the 
color when laid on too dork. s. 


MOSAIC WORK OF THE ITALIANS, 

At descrihtl f/y Afr. FeHter. in kti •'Letter/ upon the 
J4iMr/<ut/gy and JValurai BitUtry of Italy.' 

A.®. 1771. 

Th* people of modem Rome have preserved an 
art practised by their ancestors, and of which tliere 
yet exist specimens among the beauteous relics of 
antiquity. I speak of the mosaic. The ancients 
used to combine natural stones with glass and other 
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•itMeial BUbstaDces employed ia the work, bnt the 
modem mosaic is composed of glass alone. The 
glfiin is first cat into wrips, with the diamond, and 
then broken into small cubes of diverse sises; these 
pieces ore of innume»ble colors and shades, and 
they are placed in separate cases. A flog of lime 
stone is then chosen, Aid having smoothed one side 
of it, the workmen cover it with an adhesive cement 
made of quick Ume, powder of Travertino stone and 
linseed oil; this cement mnst be spread evenly on 
the flag, alwat three inches in thickness, and left 
until it becomes somewhat Arm and dry. 

The outlines of the figures to be worked are 
drawn upon the surface of the cement, and also 
upon paper, to guide the artist in the delineation of 
the picture. The cubes of glass before mentioned 
being pointed at one end, are placed conveniently 
to the artist’s hand, in their separate cases. He 
selects them according to the site, color, and quan¬ 
tity that the drawing before him Remands ; these 
cubes are then driven piece by piece, in juxta posi¬ 
tion to one another, with an edged hammer into the 
cement, until the whole surface of the picture is 
filled up, or, if I may use the word, paved, accord¬ 
ing to ^e taate of the artist. When this is done, 
and when the cement is quite dry, the surface, (now 
somewhat uneven) is polished with fine sand and 
tripoli, and afterwards vrith emery made into a 
paste, rubbing over the surface with a plate of lead. 
When the polishing process has been completed, 
the interstices of the cubes are filled up with wax of 
the some color, taking care to scrape off, with a 
sharp knife, any that may rest upon the surface, 
and thus tarnish it. 

The stone upon which this mosaic work rests, 
may be cut like any other to the requisite dimen¬ 
sions and thickness. It is easy to see that the te¬ 
diousness of the work renders it expensive, and 
when the cubes of glass are small, the work ia of 
necessity more troublesome and dear, but in this 
cate it is much more beautiful. There is a mosaic 
laboratory attached to St. Peter’s, where artists are 
employed chiefly in decorating this superb edifice. 
They place mosaic pictures at all its altars, and 
these are equal to any paintings in design, iif ele¬ 
gance, and in harmony of color. 

Aa time does not injure the mosaic, it has served 
to immortalise tl^ ^^best punters, and although one 
cannot blend the colors so intimately in mosaic 
work as with the pencil, yet the defect is supplied 
by an endless variety of shade in the glass, nor 
should the glare of the work be objected to, when 
we remembw that in looking upon a mosaic picture, 
, there ia, as with a painting, a particular point of 
view, firom which the design can be observed with¬ 
out offending the eye. ^ 

IMPRESSIONS OF LEAVES^ 

Zb the Editor. 

Sin.—Having seen, in page 256 of your excellent 
Magasine, a method of t^ing impresaions of leaves, 
I have sent a few spedment of impressions taken 
by myself by on old, but I think simple process. 
The way 1 proceed is this;— 

Take a piece of good letter paper, and smear it 
over with olive oil on one aide { it is then hung up 
by one comer for two or three days; it is next to 
be blMkened by the smoke of a tallow candle on 
the side that was oiled, taking care that you do not 
•ooreh it; then place a fresh leaf, with the upper 
aide or fiico on tiie blackened oil paper, covering it 


with another piece of soft paper, and smoothing it 
over with the hand, using gentle pressure. Tlio 
leaf must then be placed carefully on a piece of 
clean white paper, covered over, and rubbed, aa be¬ 
fore, for a short time, when you will find that it 
has made a beautiful impression on the paper below. 
The oiled paper must be smoked each time that you 
take aa impression^the leaves should be fresh ga¬ 
thered. I think the advantages of this plan are very 
evident, there bung nothing required when yon have 
your paper oiled, but a common candle to smoke it, 
and an impression may be taken in a few minntes. 

Haverfordioett.Jan.1Q,\iVi. RE.Z. 


PROCESS FOR INK DEVOID OF FREE ACID. 

BY B. HABB, M.2>., 

Prqfestor of in the Umvenity of PentUi/hiania 

Wbitino ink is usually constituted of the tanno- 
gallate of iron, and a portion of sulphuric acid, 
which had existed in the copperas or sulphate of 
iron employed as one of its ingredients, the tanno- 
gallste being suspended and the aeid dissolved m 
water. T^is free acid Ut injurious to iron pens. Dr. 
Hare has observed that when an infusion of galls is 
kept over finery cinder till saturated, it forms a beau- 
tifal ink, in which, of course, there is no free acid. 

This ink is ratfier more prone to precipitate than 
that made with sulphate of iron, and this propensity 
is not counteracted by the addition of gum arabic. 
But, on the other hand, it has the advantage of be- 
ing easily snspended again by agitation, not form¬ 
ing any concrete matter insusceptible, like common 
ink grounds, of that dietribution in water which is 
necessary to good ink. The tanno-gallate of iron, 
when obtained from a filtered infusion of gulls and 
finery cinder, as above described, on being evapor¬ 
ated to the cunslsteucy of thick molasses', gum ara- 
bic indue proportion having been previously*added, 
forms a pigment which might, it is conceived, 
supersede Indian ink. When completely dried it 
glistens like jet with or without Che gum. 

This taimo-gallate of iron only rs'^uires to be 
dried and igniC^ at a low red heat, in order to be 
converted into a pyrophorus. A few years ago, Dr. 
Hare ascertained that, by a similar ignition in close 
vessels, cyano-fecrite of iron, the Prussian blue of 
commerce, gave a pyrophorus. But as the pure 
cyano-ferrite of iron, resulting from the addition of 
ttie ferro-prussiate of potash, more properly the 
cyano-ferrite of potassium, to a ferruginous solution 
did not form a pyrophorus; he was led to believe 
that the presence of sulphate of olumine in the com¬ 
mercial Frusaian blue was the source of the differ¬ 
ence, probably by being converted into a solphate 
of aluminium, or potassium. 

The production of a pyrophoi uc: from the tanno- 
gallate proves that iron and carbon, vheu in a state 
of minute diviaion, ore capable, by ignition in close 
vessels, of acquiring that property of spontaneous 
combnstibility which entitles the body which pos¬ 
sesses it to be called a pyrophonu. 

In trnth, these results are consistent with some 
facts mentioned by BerseliuB, as having been ascer¬ 
tained by Mitcberlich, respecting the spontaneous 
combnstibility of iron, reduced frt>m the state of 
magnetic oxide to that of the pure metal in on ex¬ 
treme state of divisiop. They are also consistent 
with the spontaneous cAnbustibiiity of the residue 
resulting from the ignition of the ozs^ta of iron at 
a red heat .—PAilofOvhieai Magaxine. 
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A([3USTICS. 

(Jltvimti Ml and eoiielii4«d.^ 

Vibration Springs and DiiCi.^K glut or 
metetlic rod, when etmck at one end, or rubbed in 
the direction of its length with a wet finger, vibrates 
longitudinallf, like a colnmn of air, by the alter¬ 
nate condensation and expansion of its constitnent 
particles, producing a clear and beautiful musical 
note of a high pitch, on account of the rapidity with 
which these suMtanees transmits sound. Rods, sur- 
feces, and, in general, all undulating bodies, resolve 
themWlves into nodes. But, in surfeees, t^ parts 
which remain at rest during their vibrations are 
lines, which are eurved or plane aeeordiog to the 
substance, its form, and the mode of vibration. If 
a little fine dry sand be strewed over the surface of 
a plate of glass or metal, and if ni^ulations be ex¬ 
cited by drawing the bow of a violin acrou its edge, 
it will emit a musical sound, and the sand will im¬ 
mediately arrange itself in the nodal lines, where 
alone it will accumulate and remain at rest, because 
the segments of the surface on each side will be in 
different states of vibration, the one being elevated 
while the other is depressed, and as these two motions 
meet in the nodal lines, they neutralise one another. 
These lines vary in form and position with the part 
where the bow is drawn across, and the point by 
which the plate is held. The motion ol sand 
■hows in what direction the vibrations take place. 
If they be perpendicular to the surface, the sand 
will be violently tossed np and down, till it finds 
the points of rest. If they be tangential, the und 
will only creep along the surfece to (he nodal lines. 
Sometimes the undulations are oblique, or com¬ 
pounded of both the preceding. If a bow he drawn 
across one of the angles of a square plate of glass or 
metal held firmly by the centre, the sand will arrange 
itself in two straight lines parallel to the sides of the 
plate, and crossing in the centre, so as to divide it 
into tour equal squares, whose motions will be con¬ 
trary to each other. Two of the diagonal aquares 
will make their excursions on one side of tbe^plate, 
while the other two make their vibrations on the 
other side of it. This mode of vibntion prodoces 
4he lowest tone of fhe plates. 



If the piste be still held by the centre, and the 
'bow applied to the middle of one of the rides, the 
vibrations will be more rapid, and the tone will be 
e fifth higher than in the preceding ease; now the 
mnd will arrange itself from comer to comer, and 
will divide the plate Into four eqnal triangles, esrii 
prir of which will make their excursions on opposite 
•Mes of the plete. The nodal lines and pitch vary 
not only with tiie point where the bow la applied 
%«t witis the point by which the plate is held, 
evUeb being et rest, neceesarily determines the 
direction of one of the quiewent Unee. The forms 
•seamed by the sand in square plates are very 
numerans, correspondhig to ril the various modes of 
▼iomtioa. 


The lines in circular plates are ever more 
remarkable for their symmetry, and npon them the 
forms assumed by the sand may be classed in three 
systems. The first is the diametrical system, in 
which me flgnres consist of diameters dividing the 
cireumferenca of the plate into eqnal parts, each of 
which IS in a different state of vibration from those 
Mjs^t. Two diameters, for example, crossing at 
right angles, divide the drcnmference into four 
equal parts ; three diameters divide it into six equal 
^rts; four divide it into eight, and so on. f fig. 2.) 
In a metallic plate, these divisions may amount to 
thirty-aU or forty. The next U the concentric 
system, where th». sand arranges itself in circlet, 
having the same centre with the plate j (fig. 3 ) 
wd the third is the compound gystem, where (he 
fi^ree assumed by the sand are compounded of the 
other two, prodneing very complicated and beantifol 
forms, (fig. 4.) 

Galileo seema to have been the first to notice the 
points of rest and motion in the sounding board of 
a moaiea^, iostrament r but to Cbladni is due the 
whole discovery of the symmetrical forms of the 
nodri Imes in vibrating plates. Onr principal cut 
of the prerent Number contuns a few of Chladni’s 
figures. The white lines are the forms assumed hy 
the sand, from different nodee of vibration, cor- 
resp nding to mnaical notes of different dmeet of 
pitch. 

Ihofessor Wheatstone has shnwn, in a paper read 
before the Royal Society, in 1833, that all Chladnib 
figures, and indeed all the nodal figures of vibrating 
surfaces, rreult from very simple modes of vibration, 
oscillating isochronously, and superposed upon each 
other; the resnlting figure varying with the com- 
pouent modes of vibration, the number of tiie 
superpositions, and tb« angles at which they are 
superposed. For example, if a square plate be 
vibrating so as to make the sand arrange itself in 
straight liqps parallel to one aide of the plate, and 
if, ID addition lo this, such vibrations be excited 
as would have caused the sand to form in lines 
perpendicolar to the fir«t had the plate been at rest, 
the combined vibrations will make the sand form in 
Unea from comet; to comer. 

M. Sevarts expeiiments on the vibrations of fiat 
glass mien are highly interesting. Lot a lamina of 
gisM 27 in. '36 long, 0*69 of an inch broad, and 
0-06 of u inch In thickness, be held by the edges 
in Che middle with ite flat snrfaos horisontal. If 
this surfece be strewed with sand, and set in longi- 
todinal vibration by rubbing its nnder surfece with 
a wet cloth, the sand oa tiie upper surface will 
arrange itaelf in lines parallel to the ends of the 
lamina, always in one or other o:<£ft^ systems. The 
long cross Hues of fig. 6, show the t>^ lystema of 
nodal lines given by M. Savart’a 

Fif. 6. 


. , 7. 


Althonglr the esme one of the two systems will 
always be prodnced by the esme plate of gUat. yet 
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■numg different pletee of the preceding dimensioni, 
oren though cut from the ume sheet side by side, 
one will inTtriably exhibit one BjBtein» end the 
other the other, wi&out inj risible reason for the 
difference. Now if the positions of these quiescent 
liwwa be marked on the upper suifsce, and if the 
plate be turned so th^ the lower surface becomes 
the upper one, the sand being strewed and ribra- 
tions excited as before, the nodal lines will still be 
parallel to tiie ends of the lamina, but their 
positions will be intermediate between those of the 
upper surface (fig. 7.) Thus it appears that all 
the motions of one half of the tiiickness of the 
lamina, or ruler, are exactly contrary to those of 
tile corresponding points of th# other half. If the 
thickness of the lamina be increased, the other 
dimensions remaining the same the sound will not 
Tary, but the number of nodal lines will be less. 
When the breadth of the lamina exceeds the 0‘6 of 
an inch, the nodal lines become curved, and are 
different on the two surfaces. A great variety of 
forms are produced by increasing the breadth and 
changing the form of the*surface; bu( in all, it 
appears that tiie motions in one half of the thick* 
nets are opposed to those in the other half. 

M. Savart also found, by placing small paper 
rings round a cylindrical tube or rod, so ai to reat 
upon it at one point only, that when the tube or 
rod is continually turned on its axis in the same 
direction, the rings slide along during the vibrations, 
till they come to a quiescent point, where they rest, 
(fig. 8.) By thus tracing these nodal lines be 
discovered that they twist in a spiral or corkscrew 
iwund rods, and cylinders, making one or more 
turns according to the length ; but at certain points, 
varying in number according to the mode of vibia* 
tioD ot the rod, the screw stops, and recommences 
on the other side, though it is turned in a contrary 
direction; that is, on one side it is a right-handed 
■crew, on the other a left. The nodal lines in the 
interior surface of the tube are perfectly similar to 
those in (he exterior, but they occupy intermediate 
positions. If a small ivory ball be put within the 
tube, it will follow tbosewiodal lines when the tube 
is made to revolve on its axis. * 

Fig. 8 gives the nodal lines «n a cylinder, with 
the paper rings that mark the quiescent points. 

In consequence of the facility with which the air 
communicates undulations, all the phenomena of 
vibrating plates may be exhibited by aand strewed 
on paper or parchment, stretched over a harmonica 
glass, or large bell-shaped tumbler. In order to 
.give due tension* to the paper or vellum, it must be 
wetted, stretched over the glass, gummed round 
the edges, allowed to dry, and varnished owr to 
prevent chafifiCin its tension from the humidity of 
the atm6sp|m. If a circular disc of glass be held 
coDcentric^y over this apparatus, witli plane 
parallel to the surface of the paper, and set in 
vibration by drawing a bow acrou its edge, so as to 
make sand on ila aurface take soy of Chladni’s 
flgnrei. the aand on the paper will assume the very 
same form, in consequence of the vibrations of the 
disc being communicated to the paper by the air. 
When the disc is removed slowly in a horixontal 
direction, the forma on the paper will correspond 
with those on the disc, tjU the distance is too grrat 
for the air to convey Ae vibrations. If the disc 
vibrating gradually more and more inclined 

to the horixoD, the figures oq the paper will vary by 
dqgraesj and when the vibrating disc is perpen- 
Aeular to tiie koriion, tite etnd on *the paper will 


form into straight lines pvaUel to the surface of 
the disc, by creeping along » instead of dtmeing up 
and down. If the diae be Jade to turn round its 
vertical diameter while vibraling, the nodal linea on 
the paper will revolve, am exactly follow the 
motion of the disc. It appears from tM experiment 
that the motion of the crisl molecules in every 
part of a spherical wave, propagated from a 
vibrating body as a centre, are parallel to eadi 
other, and not divergent like the radii of a circle. 
When a alow air is played on a flute near thia 
apparatus, each note calls up a particular form in 
the aand, which the next note effaces to establish 
its own. The motion of the sand will even detect 
aounds that are inaudible. By the vibrationa of 
sand on a drum-head the beseiged have discovered 
the direction in which a counter-mine wai working. 
M. Savart, who made these beautiful ezperimenta, 
employed this apparaius to discover nod^ linea in 
masses of air. * He found that the air of a room, 
when thrown into undulatioua by the continued 
sound of an oigan-pipe, or by any other means, 
divides itself into massps separated by nodal enrvea 
of doable curvature, such as spirals, on each side 
of which the air is in opposite states of vibration. 
He even traced these quiescent lines going out at 
an open window, and for a consider^le diataace in 
the open air. The sand U violently agitated where 
the undulations of the air are greatest, and remaina 
at rest in the nodal lines. M. Ssvsrt observed, 
that when he moved his head away from a quiescent 
line towards the right, the sound appeared to come 
from the right, and when he moved it towards the 
left, the sound seemed to come from the left, 
because (he molecules of sir are in difliTent states 
of motion on each side of the quiescent line. 


INTERNAL STRUCTURE OF PLANTS. 
All vegetable substances consist of fluids and solids 
some of which are the food upon which plants sub¬ 
sist and the matters which they secrete. The 
others serve either to contain or convey the reat 
forward. lliis will be rendered plainer by treating 
of (be more solid parts first: these consist of mem~ 
branes, eelU, and jUbret, They are all ‘ .presented 
in a common leaf, which, as is well-known to all, 
consists of an outer skin or membrane; next 
of a pulpy portion or cellular *ti8sue; and within 
these of a mass of woody vessels or fibres. All 
these may be compared to skin, flesh, and bones, 
while throughout the whole, as in the animal body, 
are veins, vessels, and pores, throngh which ■ cir¬ 
culation of fluids is carried on, and in which certain 
chemical changes conducive to the life, growth, and 
health of the individual are continually taking place. 

MemiraMa and thtir porei .—A thin akin coven 
every part of the vegetalfle oigana, except the 
stigma. Tins iocreasea with their growth, and is 
destroyed only by disease, injury, or the natural 
decay of the part which it covert. I'he membrane 
is intended for various purpoiiea. First, as e de¬ 
fence and protection against atmospherlo whang— ^ 
and, secondly, as it exists in the colorad parts of e 
plant, particularly iq the leaves; at an instrument 
through which the v^etable breathing ia carried on, 
and whdfo variona juices of plants are subjected to 
such an influence of light and warmth as to prodooe 
the chemical changes necessary for v^etable lifr. 
It ia this organ also which enables tne plant to 
benefit by abaorbing moisture and gasses fh>m the 
atmosphere, and throwing off toeb at are uieless or 
redundant—Ibis it does by meant of pores,' oaBhd 
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ftmata, ifhkh are mora or less lOiundant over its 
gaaerai aurfiace. I 

To show the natnr^ of the cuticnlar membrane, 
we have only to tear on a part of the covering of 
a Ittf, and submit it M a moderate microscope. That 
which to the naked eye appears a fine, transpmot, 
and even akin,* now mt it is magnified; will be 
seeu compost of meahes like net>work, of diffe- 
reut ahapea, according to the plant from which it 
may have been tom. It ia also scattered over with 
Tarious pores, which are the stomata formerly spoke 
of, while the net-work appearance arises from 
different vessels passing across the membrane in 
various, but certain directions. 

The following shows several varietieB of membra- 
Boui structure:— 
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1. CuUeleofttieSpIderwort. *. Dl*^®^*****“'***'“SSr?.; 

S. bittoof the apper suf face of the Hoys Csraoia. 4. Ditto 
of on* of the Violets. 

The siae of the meshes of cuticles is extremely 
varied In different plants, always larger thm the 
within, yet so minute that more than oO.UUW 
are sometimes found within the space of a aqnan 
inch. The stomata also are aomewbat different in 
form and sUe, but vary still more in their abundance. 
On leaves always covered with water none ^are 
discoverable, flnating leaves have them only on 
their upper surface, and leaves wholly aerial have 
geuerally very many less upon their upper side than 
on their lower one^ |a appears from the following 
table:— 

Jfumber qfporea upon variou$ Uaen e« a agstare 

inch. 


Nomasof thePlaati. U.. 

Alima ptanUfo. 

Cobes Bcaodeos. 

Clove Plak. 

Common MMcneo ... 
Hydrsofoa qatreirolls. 
CummoB tfottso-ioek . 
Commea Rbabarb ... 

a ldorwert . 

•lotoo 


«r surfwo. 
1 - 2.000 
0000 
38.A00 
Dons 
noot 
10.710 
1.000 
3.000 
800 


Lower do Oo both 
.. 6.000 .. IB.OOO 
.. 20.000 

..38.500 ..77.000 
.. 4.000 
.. 16.000 

.. 6.000 .. 16.710 
.. 40.000 

.. 3,000 .. 4,000 
300 .. 400 


nie difference of numbera eeen in the above will 
be found to agree exactly with the rapidity with 
wUdi the leaves wither after being gathered, and 
SWive again when wetted. Thus we know how long 
• bnach of mialetoe will remain without its leaves 
drying up, while those of thr Water LUy and the 
Bydrugaa fade si"***^ imaaediately. Al^^hen a 


• There era ia rsalUy two membmei eovsrint th*Aeshy 
•art ef a teef—(bs oaur one. oslled annsauis. la aoex- 
eaedlBBly toe as to be sesrealy ever vUibIs evta with the 
beat mkros c epts. 14 taaatablas mara the aelllct* af a soap 
Madder thu any thlac alsa—that daacribsd abava as the 
•ntimlar mambrsae Is to be caestdered the traa eatfs, or 
vaMAIu. 


shower of rain occurs after long drought, we moat 
have witnessed that many plants revive long before 
the moisture can have arrived at their roots, and 
some much more rapidly than others- ^ only 
absorbents acting in this case being the atoweta upon 
the cuticle. 

Pulp or eelluUtr ticauc .—Ibis coneists of a num¬ 
ber of bags, filled with air or more usually with 
various juices, composing the whole substance of 
most of the cryptogamic plants, (therefore odled 
cellular,) and all the softer parts of flowering vege¬ 
tables, such as the pulp of fruit, the fleshy part of 
leaves, and the pith which fills the stem. To 
examine the cellular structure, we have only to cat 
a crou section of any common pulpy stem, and to 
view it in a drop of water under the microscope—it 
will be found to consist of variously-ahaped cavities. 
If the stem be very loose and young, it will moat often 
consist of circular apaces, (1,) with a cavity between 
each. If these be subject to a slight pressure, as 
they will be in a future grewtlP^f the plant, they 
will become twelve-sided, the intervening ipacM 
having become smaller f and finally, by the pressure 
of each upon the others, they will become hexagonal, 
the angular spaces, in the first inatance so con¬ 
spicuous, being wholly filled up, (2.) This appeara 
to be the real cau^ of the different shapes obser¬ 
vable in the above forms, of which the hexagon, 
more or less r^ptlar, is that most commonly met 
with. A vertii^ section of a stem shows the cells 
to be mostly longer than their breadth, like cylin¬ 
ders or many-sided prisms, (3.) When the cel¬ 
lular tissue runs between the hardiw parts of plants, 
such as that which exists in the medullary rays jof 
wood, it becomes pressed into nearly flat tubes, (4.) 
Cotton is cellular tusne in a dried state. It baa 
been stated, that the cellular integumente are filled 
with air or varioua juices., These are chiefly Srater, 
occasionally flavored with various products, such aa 
bitters, acids, &c. Sometimes the water ia absent, 
and oil4, gups, resins, starch, sugar, essences, 
mucilage, &c., takes its place in certain,«>if not all 
of the cells—mostly in those of the bark and laavea. 



Diatinguisbed from the above are the hard and 
tough fibres, which forms the woodj^fgi^ts of plants, 
called therefore uioody ftssue. In ma^ plants it 
does not exist—they are therefore brittle, and whan 
dead rot away in a short time. Where the woody 
tissue exist, in proportion to its quantity, to tua 
plants are durable and strong—thus in the Hemp 
and the Flax, the fibres possess eociiderabla strength 
add durabUity. In shape fibres of this kind vary 
but little, being long cylinders tapering towards 
either end—they are extremely fine, generally not 
one-fiftieth of die diameter of a human hifr. Tlisf 
are elwaya found in bundles of a considerable nuan- 
ber united togather, anffeeverr tiiread of Flax, 
however minute, is not a ringle nbie, but n bunds 
of numerouB fibrea interladng each odier. 

Tbe ooUeedon of various such butt4iaB IbtBU not 
only dm wood of trees, but Os oosls «•! 
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iholli of tnodt i eoniidenbleportioaofthe bvk-^ 
the ftonei within fruit—the more solid parts of 
voota—the petioles* the ribsi end Yeina of teeves; 
•Iso tbornsi priekiest &c.; at the extremities of 
which iUi>eMBes of extreme hardness and fineness. 

Sap a^ other eeM<2e.—It is erident, that there 
most be channels ot some kind or other in the 
stemsi wh«reby the moisture absorbed by the roots 
nuy 1 m eoDTe^ to the extremities, and also to the 
central parts of plants submitted to the action of 
the ur. These are called air and sap Tcssels, and 
exist in erery part of • plant, which is not edlnlar 
tissue, (in tUs it Is not wanted, m the cells are 
capable of absorbbg moisture, and conveying it 
from one to another.) Thns insthe pith we find no 
vessels of any kind, nor yet in the palp of fruit, 
they not being wanted here>-bat the wo«My fibre is 
not so absorbent, and therefore is filled with vessels 
which run lengthways through it, and of these there 
is such a maltitude, that more than 20,000 have 
been seen in a morsel of oak, about the twelfth 
an inch square. These vessels, from the forms 

they ueually oseume, are* celled opirpj, (1)— 
reiiettMed, (2)—cnisitiar, (3) p m etitred (4)~^ 
and beaded, (5)—all of which convey fluids up* 
wards, while there are straight bundlM of tabes, 
called ducts, to convey them downwards. 



Tltt^einiple epiral.—lt^HiO leaf of a Vine tree, 
the fleshy scale of a balb, or the leaf stalk of the 
Elder tree, or the Castor OU plant, be broken 
cautiously, and the parts drawn asunt^r, tlte spiral 
vessels wil]»be seen like screws, partially unroll^, 
and forming when in their contracted state a cylin* 
dried tube. The fine fibi;p which is thus curiously 
rolled up is generally round and single, but instances 
occur in which it is evidently flattened and others 
in which four or more fibres are coiled together. 
They are exceedingly elastic, qpd of different uses 
in different species. Spiral vessels are found in all 
perfect plants, except a few which are always sub¬ 
mersed in water, and also in almost every part, in 
the veins of leaves, all the divisiona of the flower, 
the lobes of tite se^, and in the embryo, even from 
lU first germination. It b not, however, to be sup* 
poaed tM spiral veaseb are equally abundant in 
every part, that they run indiscriminately 

tbroughibe/wn^ substance of•• stem. It bos 
bieen alread^ stated, that they are not found in the 
pith of trees, nor are they in tim bark, and but 
rarely in the root. Tbeir chief sitoation in ligneous 

C ' I is imoiediafeely around the pith in the centre, 
Qg wbat b called ttw medullary sbeotb. 
Whet^ the use of tiw nirab be to convey ak or 
water b not certain, bnt it b snppoaed the fdwmer, 
fin’ wbi^ reason th^ are often cdled fracAew, or 
hnatiting tubas. 

7%e reticidated rssMlr appears to have been a 
dmpk spiral, bnt alterehfiiy parts of it having da* 
aajed away, or been broken through—adrcumetuM 
^ more probable as reticulated vasaeb are found 
only in om j^anta. They hre situated cUdlyin 
^ foet in wfdlai, (hoo^ existing in very fsw 


ssr 

plants. The stsm of the Balsam yblda 

abundance of them: the ai tn atie a b near the 
hark. ■ 

7!l««iMiibrMSfef.—ThbVb said by one bota¬ 
nist to be the only duet for the ceDveyanoa of 
upwards, but evidently in grror, it being by no 
mesne common. It consists of a nnmbcr of ringa, 
often eoaneeted together eo as to form a tube t at 
other times the rings are separate one firom another, 
and connected by a fine membrane, whidi forma a 
tube around them. The annular vessel may easily 
be eeen in the Spiderwort and the Babam. 

72te ptme/ured eeetef seems intermedbto udth 
the ipiral and annular vesaeb: it appears Uke a tube 
covered wUh oval-sbaped dob, that are many of 
them porous. It b the largest of all the v^etaUo 
veeeels, and nearest to the bark. It exists in tho 
root, the wood of tbe stem, the leaf stalks, &o. 

beaded veeeet reaemblet a chain of oblong 
beads t it b foftsd only in the knots of atema and 
tnberelea of the roots. Its nse b scaroely known, 
and it b very doubtfol whether the bead^ vessel, 
any nere then the ponetared and the reticulated 
vessels, ba any thing more then the simpb sjdral 
in a state of partial decay—an opinion the more 
pUnaible as those very situations, wluch io the first 
growth of a plant contain spitab, have, when it has 
become aged Instead of these, the beaded or tbe 
punctured vesseL* 

TFrem i iitiUwwk pvblUbad by the ESIter ctllad "Tm 
Obammak or Botanv.’* Price 4*.] 


TANNING 

(StnmmI paye SM. and eamtlmded.) 


Bp the Deeoeiiom Berh, fitc.—In 18D4 a patent 
was granted for an improved method of tanning 
bides: vu., by immersing them in the Kqnor in 
which osk bark bad been boiled. According to 
thb improvement tbe Patentees filled a b<nler of 
copper, (or any other metal that does not stain 
or color tbe liquor) half foil, with ground bark, 
and poured water upon it, up to the brim. The 
whole b then boiled for three hours, till the tonnlag 
pmdple b completely extrseted.^ The^ liquor b 
then suffered to run off by « cock into pits, trhm 
it stands to cool. The hidee are now pot Into uw 
liquor, and handled frequently, V taking them out 
and patting them in again, beoauae tbe liquor b tM 
powerful for them to remain long at a time, fa 
the first stages of tanning. They are then to 
removed to fresh liquors from time to time as the 
old b weakened, nntil the operation b compteta. 
By thb method a greater quantity o f the taMWH^ 
principle b collected into a small compan: 

^bark b consumed; end there b a great saving 


of 

H lestHff b required with a U|^tor eokw or 
bloom, a smsU qumttity of ^ J! 

ntixed with the liquor. By tUs meth^, 

have been shaved in tiia baits may M oiOir 
tn two or three weeks, and skina fa tw ot 

twelve daya, th«i in the oim ema fa idnomoB^^ 

tohmf in eiz montha bw fao ninal 


ff"** advmrtago b timt tiartrad fitom 

eitotc^ tiie taaniag prlnd]^ hf “LJS 
hoUing} aburiness toai^ cstont may ba eamsti 
on witii about ona-tentii part of the eaidtal eoi* 
ploy^ on tiia old idan* 

Berideahark, m 1 


^pa, and oak 


Manteea make nsa of oik 
•aw-dnat* they fan 
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with the common beaA or heather: and they find 
that the bark of mlit treea that prodoce hard 
wood baa a tanniof puaeiple in them; but abore 
aQ thOT recommend yoong ahoota from the 
nota of oaka, and the anpertnona twiga orbranehea 
that may be lopt off, an ai not to iiynre the treea. 
Iheae when eat in proper aeaaon, may be popped 
and ground, and boiled with bark, and will pro¬ 
duce a itronger *■»»»<»»£ U(iuor than bark from the 
tmnka of treea that hare a thick rind, which 
cannot be aepanted from the bark. 

By another patent in 1816, the art of tanning 
by deeoction ii atill farther improred. Thia 
Patentee haa prored that the trunk, roota, Umba, 
bnncbea, and feoeer of the oak, whether tree, 
poUaid, coppice, or underwood, poa a ee e tanning 
propertiea in a aufficient quantity to be employed 
with advantage for tanning, by reducing them to 
ehipa or aaw-duat, and thoi boUing ^d ^ng them 
in the following way 

To tan calf, or other thin akina, put one hundred 
weight of the Umba or branches, chopped ea abore 
mentioned, into a oepper eontuniag about kUty 
gallona of water, and boil, till the water be reduced 
to from thirty-fiTe to forty gallona; draw off the 
decoction. 

Now add to the aame Umba or brancbea forty 
gallona of water, end again boil till the water be 
reduced to about twenty-five gallbna. Ihe Uquor 
thua produced by the aecond boiling la used aa a 
weak ooxe, in the first proceaa of immersing the 
odi-akina, after they come from the acouring 
The decoction first produced, ia then to Im used 


in the aame way. 

fo tan hidft, take one hundred weight of the 
limbi or branches, three-quarters of hundred 
weight of oak aaw-duat, (the sooner the latter is 
used after being made the better), and one-quarter 
of a hundred weight of the root, boil in eighty 
gallons of water, UU reduced to from fifty to sixty 
pllftns. Draw off the decoction, and put it aside 
^ruae. To the materials left in the copper add 
dxty gallons of water, and agun boil, till reduced 
to from thirty to thirty-five gaUona. The lujaor 
'wwduced by thia second boiling is to be employed 
A the first stage of tanning bides after they come 
from the beam; and ^ftenmrds the decoction first 
produoid ia to be Anployed. The skins end hides 
navlng undergone the More-mentioned proceseea, 
•dd u much ouk-bark or tan-liquor, or both, to 
the respective decoctions, u ia necesasgr to com- 
|deto tne tanning. quantity of each will 

vary accordnig tiie strength of such decoctions; 

Btrmigtii will de^d <m the age and size of 
the tree, and other dreumstancea. 

Of Sheep-skins which ere used" 

for e variety of purposes, such as gloves, book- 
eovers, &c., end whi& when' dyed, are craverted 
info mo^-morocoo leafoer; are dreaaed as foUowe: 
—They are first fo be soak^ in water and haadM, 
to aeparate dl impuritiea, which may be acrapcd 
offby a blunt kufo on u beam. T^ are tM 
to bo hung up In a close warm room to putrefy. . 
nil pntr&eUon looeena tho wool, and causes the 
(ff an oily and slimy matter, jU which 
eOe to be removed by the knifs. The flke are 
noir to bo steeped in esitf qf lim to harden and 
Im th^ remain for a month or riz 
weekSf ’ aoeording to circnmstanees, and when 
teluB out, they an to be smoothed on the fleshy 
ddO by e ihe^ knife. Tb^ ere now to be steeped 
b n bafo of bm and water, irtiere they undeaio 


a partial fermentation, and beoome thinner b tiiclr 
suhstance. 

The skins, whidi are now called pelts, are to be 
immereed in a eolntioa of alum and common salt 
u water; in the proportion of 120 sVins to S 
pounds rf slum and 5 pounds of salt. T^ey 
BN to be much agitated in thw componnd saline 
bath, in order to become firm and tough. Firom 
tois bath they are to be removed to another, 
compoaed of bran and water, where they remab 
until quite pliant by a slight fermentation. To 
give their upper surfrcea a gloss, they are to be 
trodden in a wooden tub, witii a solution of yolks 
of eggs in water, previously well beaten up. 
When this solutiott hu become transparent, it is 
a proof that toe skins have absorbed the glazing 
matter. The pelt may now be said to be con¬ 
verted into leather, wUeb is to be drained from 
moisture, hung upon hooka in a warm apartment 
to dry, and smoothed over with warm band-irons. 

To prepare sheep leather 'for varioua elegant 
purposes, by drying; the skins, after being 'taken 
from the bme-bath, are'to be immersed in snother. 
composed of dog and pigeon dung dissolved by 
agitation in water; here they remain until the 
lime is separated, qnd until the skins, have attained 
the slate of tqft ptiabU ptU, To dye this pelt red 
the skins are to be watoed and sewed into bags, 
and stufTed with clippings and shavings of leather, 
or any other convenient substance, and immersed 
with the grain ride outwardt in a bath of ulum 
and cochineal of the temperature of 170^ or 180” 
Fabr., where they are to be agitated until they 
are safficiently dyed. Each big is, now to ^ 
transferred to s tuntaeh bath, where they receive 
consistency and tenacity. From this bath it - is 
customary to remove the skins, and to plungp.tbem 
into a saiTron one. to improve their color. 

To dye these skins bUck, the wssbed pelt is 
first immersed in the sumach bath, and then to be 
rubbed over.on the grained side, by a stiff brush 
dipped in a solution of acetate, or pytolignite of 
iron. 

To give these skins 'toe grain and polish of 
morocco leather, they are first oiled and then 
rubbed on a firm board by a convex piece of solid 
glass, to which a handle is attached. The leather 
being now rendered oiore compact, is rubbed or 
preresd hard, by a sharply grooved box-wo(^ 
mstrument, shapM like the glass one just described. 

Lamb and kid-skins are dressed, tanned, and 
dyed in a similar manner. 

fiforoeco ZeefAer.—Goat-sklni are to be cleanaed,* 
have their hair removed, and to be limed as in the 
before mentioned processes. then to 

unibrgo a partial fermentation by 'r^tlSth of bran 
and water, and 'afterwards to be immersed in 
another bath of white fige and water, where they 
are to remain for five or six days. It ii now 
necessary to dip them in a solution of salt and 
water, to fit them for dyeing. To communicate a 
red color, the alum arid cochineal bath is to be 
used for sheep-skins; for bleek, sumach, and iron 
liquor as before : and for yellow, the balh is to be 
compoeed of alum and the pomegranate bark. 

T^ tanning, dressing, and giving are the suae 
as for sbeep-skini. ^ 

Nestis ZeefAtr.—Calf-sfins being steeped In a 
weak bato of carbonate ot potass aud water, are 
well cleaned and scraped, to have ^ hsir, foe. 
removed. T^ey are now immersed* in inotosr 
bato, containiiig dog and {dgeon’i dong in water* 
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Bring thtti fre«d from the elkril, thej ere thrown 
toto a miztore of oatmeal and .wateft to undergo 
a alight fermentation. To tan theae hidea It is 
necessary to use birch bark instead of oak bark; 
and during the operation they are to be frequently 
handled or agitated. When tanned, and p^ectly 
dry, they are made pliable by oil and much friction; 
they are then to be rubbed over gently with MrcA 
tar, which giToa them that agreeable odour, peculiar 
to Ais kind of leather, and wlwh aecnres them against 
the attacks of moths and worms. This odour the 
leather will preserre for many years; andonacoount 
of it, Boaria leather is much used in binding hand- 
■ome and costly books. The marks, or intersecting 
lines on this leather, are glren to it by passing over 
its grained surihce, a hMTy iron cylinder, bound 
round by wires. 

To dye this leather of a Hack color, it is to be 
rubbed OTor, after tanning, with a solution of 
acetate, or pyrolignite of iron: to dye it rtd, alum 
and Brasil wood are hsed. At Astrakhan, in Tartary, 
aOother kind of leriber, both beautiful and durable, 
is manufactured from deer Hnd goat.skjpB. They 
are cleaned and dressed in the same manner as 
sheep>skins, and then put into a bath of bran in a 
state of fermentation with water, for three days. 
Each skin is then put into a wVtden tray, where 
being spread out, it receives a portion of a liquor 
composed of honey and water. When the skin h^s 
combined with this liquid, it is immersed in very 
salt brine for a short time, and is then dried. To 
dye it red, it is to be made up in bags, and dipped 
in a bath of cochineal water, and an alkaline plant 
fiMtod in the deserts; it is now to be immersed in a 
solution of lAum, and then tanned with sumach. To 
give this leather a brilliant and more laeting red, it 
is dip^e^ in an infusion or decoction of galls, instead 
of Bunfach. When to be dyed gellow, the berries of 
buckthorn, orthe flowers of wild camomile are used. 
The graining of this leather is given by an iron in¬ 
strument of great weight, having a nu{pber^)f blunt 
points. • 

Tanning Nett .—The following method was in¬ 
vented by a ship-builder ri Bridport. He puts one 
hundred weight of oak branches and one hundred 
weight of spent bark from any, tannery, into one 
hundred gallons of water, and so in proportion, for 
a greater or less quantity. After boiling the same 
till reduced to about eighty gallons, he takes the 
branches and spent bark from the copper, by means 
of any convenient instrument, and then immerses ss 
many nets, sails, or other articles, as are required, 
jnto the liquor 1^ in the copper; taking care, that 
they are completely covered. He boils the whole 
together for about three hours, then removes the 
fire, and su^h^^the liquor to get cool: after whirii 
he removes^e nets, sails, or other articles, from the 
furnace, and hangs them up to dry. 


ANSWERS TO QUERIES. 

105-/foio it Hair torttd into Lengtht end 
CTtantedf In the manufacture of hair pencils or 
brushes, the hairs sre scoured in a solution of alum, 
till they are free from grease, and then steeped 24 
hours in luke-warm water. The water is next 
•queesed out by pressine them strongly from the 
root to the tip. lliey^re then dried by preesure 
with linen cloths, and combed u smooth as possible. 
Bunches of bair are then ^placed in small flat- 
bottomed ti 4 pans, with the tips of the hair up* 
^^vda, on striUng the bottom of the* pan the hairs 


get deranged parallel to ead other, and Uwlong 
hairs standing higher than tie others may easily be 
picked out. * 

115— How are ike eohre^FUmue^F f re^worie 
frodneedf Answwed in page 256 and in page 328. 

119 —How ore BttentiaH^ (Hit HtHlhif The 
plant from which the oU is to he obtained, ie Intro- 
dneed into a still, water is poured upon it, and heat 
being applied, the oil is volatixed by the watery 
v^ur, at the temperature of 212”, thoa|^ alone It 
would probably not distill over nnlM ^ heat were 
100 ? more, ^me oils of a nature not very volatile 
require a hi^ier degree than 212*, to raise them in 
vapour, and must be dislodged by adding commim 
salt to the water, whereby the heat bring eugmented 
15*, they readily come over. If in such dis^Utions 
too much water be added, no oil will he obtained, 
beeanse it is partially sriuble In water, and thus 
readily an aromatic water is produced. 

120~/s fAe* a Geometricai Rult for obtaining 
an EgwUtlenU TrUmglt tqnol to o given Square, end 
m what Autkor f In Euclid. Book 6, Prop. 25, you 
will find the following problem 

To describe a rectilineal figure, which shall bo 
ttmifor to one, and equal to another given reetiUneri 
figure—consequently if the lut-named figure be a 
'square, snd the former one any equilateral trian¬ 
gle; an equilateral triangle can then be obtained 
equal lo any given square. 

\2Z~How ie White Marble bett C7eaned and 
Whitened? Answered in page 232. 

IZi-^Howiathe Ox~GallPaeteneedbg Draughted 
nten, prepared f Take the gall of newly-killed oxen, 
and having allowed it to se^e 12 or 13 hours In a 
basin, poor the supernatant liquor off the sediment 
into an evaporating dish of stone ware, and expose 
it to a boiling heat in a water bath, till it is some¬ 
what thick. Then spread it on a dish, and place it 
before a fire till it becomes nearly dry. In this 
state it may be kept for years in pots covered with 
paper. 

136 —How are colored Cragont made t They are 
made of the following comporition:— 

ftix parts of shell-lac. 

Four parts of spirits of wine. 

Two parts of turpentine. 

Twelve parts of a coloring powder, mdi aa 
Pruuian blue, orpiment, wlite-lead, vermiUlon, 
Ac., and 

Twelve parts of blue clay. 

The clay being eIntrUted, pasted through • 
hair sieve and dri^, is to he well ineorporatM hy 
trituration with Urn solution of shell-lae in Uia 
spirit of wine, the turpentine, end the pigment ^ 
and the doughy mass pressed into moolds. They 
are to be dried by a stove heat. 

[Very good crayons, for certain purposes, may 
be made as follows 

Wash common pipe-clay in a large qnanti^ at 
water, let tire coarser parts, sand, Ac. Mttle nr a 
few minutes, then pour off the clayey water and 
set it aside, the clay will subride anid ba fit ibr 
use. When tne supernatant water k toler^y 
deer, poor it off and add to the dav at the bottom 
the required pigment, together with a littie ske. 
Press it^to m^ds as before. White orayons made 
thus are infimtdy better than common chalk for the 
lecturer to draw hk diagrams with, and foe the 
workman to set off hk Unea. The fincy painter too 
uses black crayons made after tUs manner, for the 
veins of white marble, and others of differhnt oolm 
might be still more f^nmitly employed.—Bo.] 
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wkatitUr EmB 
lii^ fcnf hit owa rewipt Hm foUowiof we Icbow 
to be impenetrablj bira :-~-CtIeiiie e flint etooe in 
tiM ire; when white and frieblei pound it in e 
neiter, lUt it^ and laj aside the flneet partietes Ibr 
lue; add to them eqotl parts, by weight, of quick- 
Ume and mastic Tsmlsh; poond the whole togrtber, 
sad lift u before. It may be kept in a pluel till 
wanted for asoi when a small portion is to be taken 
oat, and water added, antU it asanmes a paity con- 
ststenee, when it may be presaed into the tooth. A 
totally different composition is also called m mtn U 
m ei' s io r e /ai w, which is composed of tin-foil and 
qnldtrilTor adzed together, so as to be jnat pliable, 
and sqneesed into the tooth. The qniekailTer will 
aoott be ibsMbed, and the dn-fiNl remain as a sort 
of metallie ping. 

XW^WTUti if ih* ComponiimiHttdkf DentUU fo 
takt e Model q/* the Mouth t Nothing bat common 
white wax, rendered rafteiently soft 1^ steeping it in 
warm water for some minntes prerioody to osing it. 

160— What a Caouehoueine, and how ig it pro- 
pared T Caonchondne Is the inrendon of Mr.W. H. 
Barnard, of Oreenwich, and is obtained by distilling 
eaonchone, (Indian robber,) as imported. When the 
temperatore has reached 600% a wk colored oil or 
liquid is distilled over, which is caonchoncine. This 
sabatanee, when miz^ with alcohol, is a solrent of 
all the resins, particularly copal. It possesses some 
dngnlar properties, via. that in a liquid state it has 
less specie grarity than any other liquid known to 
chemists, being considerably lighter t^ aalpharic 
ether, ai^ in a state of vapor, is heavier than the 
BBOst ponderoos of ^sea. Its elementary coosti- 
taents are—carbon, 6.812, 8 proportions; hydro¬ 
gen, l.OOO, 7 proportions. 

161— IThjr da Mm Tokaaao ttiek to the 
Mouth/ Beeanae alumuiam, of which they are 
composed, after having been bnmt, like lime, rapidly 
aboona moistore, and in its strong attraction for 
this, it a^ieres to any part which is bnt partially 
wet. Dipping the pi^ in a liquid previous to using 
Itipievents this adh^on. 

162— ^Hbm sf fffost to he drilled/ I ^ to say 
I have drilled common glau with an ordinary bow- 
drill, by keeping one or taro droiM of sptritb of tur¬ 
pentine on &e ^aas at the point of the drill; of 
coarse oare most be taken not to apply too much 
pressore, or yon will break the glass. w. a. t. 

[We have not much lUth In the above receipt. 
CRim may be drilled readily with a common drill 
made of iitm, tin, or copper, omng with it water and 
eaaary powder. If a la^ hole is required, sudi, 
hr ozample, u one of an inch in diameter, it may 
be done as followsFasten on the appointed spot 
a cork iriileh is a little smaller than Ue intended f 
hole; proeure a thin brass tube 3 or 4 inches long, 
of the roe of the hole, and to the upper end of thU 
flt a |deee of wood, pmnted at the top: put seme 
esBcry powder around the cork, slip the tabe over 
it, and ke^ taming the tube round by a drill bow, 
tiia tube beug kept steady by tiiccMk at bottom, and 
by its ndnt working ina htde at .the top, which may 
be made in a piece of wood, to be held ^ one hand 
vAile the tube is worked itn^ by the other. Eo.] 

163— ^om cm WAiteM hemade/ Oilhdegg* 
shells, (eaitfoUy washed and the internal skin re¬ 
moved). 4»f flne powder, and pat them into a small 
vessel cf ehian water. When settied pour the water 
off, rod dry As powder la the son; aezt put a 
suNMttnnaiti^ of gnm ammoniac into dhTOled vine¬ 


gar, and leave it to dissolve dering the night, nest 
morning the solution will appear very white, and if 
strained throogh a linen cloth, and the egg-shells 
added in snflh^t qoantity, a very white Ink wiK 
be obtahied. •" 

N.B. Black, or dark blue paper must be the ma. 
terial to be written upon. 

PRINTING FROM COPPER-PLATES, WITH 
ALTERED DIMENSIONS. 

Sown very singalar spedmeno an art of copying, 
not yet m^ public, were brought from Paris a few 
years since. A watchmaker in that city, of the 
name of Gonord, had contrived a method by which 
he could take from the same copper-plate, impres¬ 
sions of different sisesi either larger or smaller than 
the original plan. Having procured four impres¬ 
sions of a parrot, surrounded by a circle, ezecuted 
in this manner, I showed them to the late Mr. Lowry, 
an artist equally distinguished by his skill, and for 
the many mechanical contrivauees with which he eA- 
ricbed his pit. Tbs reliliTe dimeusioDs of the seve¬ 
ral impressions were 5*5, 6*3,8*4, 15*0, so that the 
largest was nearly throe times the linear site of the 
smallest; and Mr. Lowry assured me that he was 
unable to detect an^ lines in one which had not cor¬ 
responding lines in the other. There appeared to 
be a difference in the quantity of ink, but none in 
the traces of the engraving, and from the general ap¬ 
pearance it was ooigectured that the largest but one 
was the original impressioa of the copper<plate. 
The processes by which this singolar operation wu 
ezecuted have not been published; but e coqjectww 
was formed at the time which merits notice. It was 
supposed that the artist was in p oss e ssion ^of sons 
metood of transferring the ink from the 'lines of 
a copper-plate to the snrfooe of some fluid, khd of 
re-transferring the impression firom tlnrfluid to the 
paper. If this could be aecompliahed, the print 
would bb of fzactly the same sin as the copper¬ 
plate firom which it was derived; but it the fluid 
were contained In a vessel of the form of an in¬ 
verted cone, with a satalL aperture at the bottom, 
the liquid might be lowered or raised in the vessel, 
by grMnal abstraction or addition, through the apez 
of toe cone : in ibis ease, the surfMm to which the 
printing-ink adhered, would diminish or enlarge. 
And in this altered state tiie impression might be 
re-transferred to p^r. It must be edmittto that 
this eoqjectural explanation Is liable to very consl- 
den^ diffiealtics; for although the converse op»> 
ration of taking on impression from a liquid lurfeoe,, 
has a parallel in the art of marbling p^)er, the 
poesibiUty of transferring the ink frmn the copper 
to tim flui d requires to be proved. 

QUERIES. 

ISS-^m can old oil pslnUBes be UaodwUh MwcaavsM P 
.danMredowpege 411. 

lir—How an Uw torittr'amiw iMlloom made? 

IM—Hew an Baih tarkke made ? 
leS^How tsgildlaiea flaaBperfenned.each aeis eeesfn* 
qaeatly la ehsailst‘s mope* annwredoapageOlt 
iro—Why do eaadlee boeomo white by sterlBg, asd alio 
have thsirUlBsHaaUBg power laereaeedthHsby? Jniwttei 
MMWf 4l^ 

lirL41ew an arttodal eyas msdt ? 

irWWhat will eoftaa old aa'^hsfd patty ? AanoeredM 

Is wood pespand for tos wood sagrsvsr? du- 
iweredoufuae 414 

174 — H^eaa a btaw solec. which will aot wear eC ha 
fives tostari? « 
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LETTER WEIGHING MACHINES. 

SxifCK the annouDcement that letters were to be 
charged according to their respective weights, inge- 
naity has been exercised in order to construct the 
most portable, accurafe, and convenient letter weigh¬ 
er i and we understand that very numerous designs 
for Buoh an instrument have been registered under 
the new Copyright Design’s Act, whereby any 
person may clmm the sole use of any pattern for six 
months, whether it be adapted to embroidery, 
weaving, general ornament, articles of manufacture 
and art, &c. &c. Thus the stationers of the metro¬ 
polis have each some certain arrangement or figure 
of letter weigher, which they are desirous the public 
should patronize. To point out such as are defective 
and cumbrous would be invidious, and as we are 
not called upon to do so, would be unnecessary. 
The object of the present paper is .rather to point 
out three or four which are types of all, and which 
appear the simplest and most easily managed. 

The first we shall allude to is the invention of 
Mr. Riddle, and one of the first that was brought 
out. It is represented in Fig. 1. The principle of 
its action is that of the bent lever. This lever is 
supported upon apivut at the centre, one part of it 
is curved round and downwards, and loaded with a 
fixed weight; the other end of the lever bears a 
anspended wire, so bent as to be capable of holding 
a letter; to the centre of the lever is fixed a gnomon, 
or band. It is supported by a short iron bronzed 
atand, which branches near the top and bears an arc 
divided into four equal divisions or ounces, and 
which are subdivided into half and quarter ounces. 
The letter being put in the wire, draws up tlie other 
end of the lever, and moves the hand forwards to 
half, one, two, or more ounces, according as the 
letter itself may weigh so much ; when taken out 
the lever of course returns to its original position. 

In Mr. Alvey’s letter weigher, the same prind- 
le, that of the bent lever balance, is relied upon; 
at here, instead of the arc being attached to the 
stem, and the hand, or pointer, being connected 
and moving with the lever, the reverse takes place, 
the hand is fixed and immoveable ; the levqr, .itself 
bears the arc, and when the latter is placed in the 
part prepared for its weight draws the graduated 
part of the lever underneath the point of the hand, 
•and thus the exact weight of the letter ia at once 
•een, u in the former instance. (See Fig. 2.) 

The common ecale, or equal-armed balance, has 
not been forgotten to be applied by numerous persona, 
^but without any originality; and it must be evident, 
that in a counting-house, and much more so in a 
study, such a eumbroua appendage as the usuaJ 
scsIm is inconvenient, and the separate detached 
weighti liable to be lost 

Ihe eteelgard is another adaptation of the same 
Tp e cha n l cal power to the aam^bject; and steelyard 
balances, graduated to the requisite ounces and parts, 
•re abundant; some of them suspended from above, 
with a fixed fidcnim, and a moveable weight; others 
with a flx^ weight and a divided stem, which slides 
forwards qr backwards over a knife-edged support. 
In the first case the weight of the l^er is indicated 
by the part of the stem occupied by the weight; in 
the other instance by the part of the stem, which 
forme ^ point of anipensioo. 

Aoother elesa of letter-wsigUng machine is formed 
tne known epeeific gravity merenrg / one 
is reprment^ in Fig. 3. The name of j 
the tisrent^ we are not ac^uidhti^ vrifo.' U conoista" 


of a stand at bottom, into which is fixed a glass tube, 
having a wooden ball or ornament of some kind at 
top. with a hole in the middle of it, equal to that 
of the tube to whieb it is cemented. A rod of wood, 
bearing a small stand or table at top, is made to fit 
the hole of the stem, into which it is suffered to 
drop—but not before a little quicksilver has been 
poured into the tube ; the specific gravity of 
being so much greater than the wooden rod, the 
latter of course fioata, or rather sinks but a little 
way into the mercury, and according as the table 
attached to it is loaded, so the rod sinks deeper and 
deeper. This superior weight is indicated by the 
proper marks being made upon the centre rod, the 
surface of the mercury rising as the rod ia depressed 
beneath. In the foregoing structure it is of little 
consequence if the mercury be in large or imall 
quantities, provided there is a sufficiency of it for 
the rod to sink into. Another mercurial letter 
weigher has been made with jines upon the gloss 
outside, and not upon the moveable r<^; this there¬ 
fore requires a very exgct quantity of mercury at all 
times, airi the spilling of a few drops only would 
vitiate the resiilt. We are somewhat surprised that 
both'the flat, spiral, and the heliacal or birdcage 
spring, appears tc have been forgotten, notremem- 
t^ring to have seen any contrivance for weighing 
letters, having the elasticity of bodies for its primum 
mobile. 


TURNING LARGE BALLS, &c. 

pRKPARS a cube of wood, as accurately as may be; 
plane one side true, and gttage a line dawn the middle 
of it; from which line the centres at each end are 
found with a pair of compasses. Then shape niie 
piece to an octagonal form, by taking off (be four 
Mmers; next, place it Ih the lathe, then turn or 
strike each end to the exact length oTthe intended 
diameter ot the sphere. Afterwards, with a ])nir of 
compaises, divide the piece which gives the centre 
or curve-line, and bisects the guage-stfoke. Next, 
from the middle of the piece, work down eacii end 
of it with a gouge, to ad fair a round as you can 
with the callipers: then take the piece out of 
the lathe, and carefully prick the second centres, 
which the guage-stroke and curve- line give : place 
the piece again in*the lathe, by the last pricked 
centres, working it down with a small firmer chiael, 
in order to form a second curve-line, until it bisecta 
the first diameter, or curve-line: then strike the 
piece to the first centres, and work off the remain¬ 
ing wood with a large firmer chisel, until it hecomu 
flush with the second curve-line: it may then be 
polished. 

Billiard Balle .—The ivory ballTllff billiard play¬ 
ing are carefully finished by hand, afhr the lathe 
baa done its work, by means of flat steel plates,' 
hardened and tempered, having holes in them of 
various aizea, and made truly circular; the edges 
of the holes also being very sharp. In these holes 
the balla are worked in every direction, and scraped 
until all the protuberances are completely removed, 
and they bec^e nerfect soheres, after which they 
most be polished. 

Watk Balle .—Whilst we are treating on the anb- 
jeet ot forming globular bodies, it may not be amiss 
to mention that the pernimers shape their lumps 
of marbled and other soap into balls by means oX 
a conical glass, the brim of which has been ^ronxtd 
accurately tn<e and sharp upon a fiat'surface. The 
mass df loap being held in th^dls *h]uid, the' Ms 
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of tbd glass is worked over its sur&ce in all direc¬ 
tions, with the right hand, at the same time that 
the ball is turned every way by the left; tlie excess 
of soap is thus removed; and in this easy mode 
are these regularly-formed bodies made, ^ glass 
]ierfonniitg a nearly similar office with the circular 
holes in the steel plates, as applied to the finishing 
of the ivory balla. 


SUGARS. 

CJienttned from page 334, and concluded. J 
Suffer of Mionna (Mannite.) — Manna exndes 
from the trunks of the Fraxina and of the Pinue 
Larix, in the form of a syrupy liquid, which har¬ 
dens in the air into slightly yelltArish drops. This 
liquid contains a small quantity of cane sugar, 
a yellowish matter to which it owes its laxative 
qualities, and a considerable proportion (66 per 
cent.) of sugar of manna. This is extracted by 
boiling alcohol, which deposits it on cooling. It 
is then exposed to p(%8sure, re-dissolved, and crys¬ 
tallized. In order to extract it from the juice of 
onions, beet, celery, or asparagus, whic^ contain 
it associated with cane sugar, we must «3^mpose 
the latter by the vinous fermentation. The sugar 
of manna remains, and may bg obtained in the 
crystalline form. This variety of supr gives a 
brick-red color with arsenic acid. It dissolves the 
oxide of lead, which maybe afterwards precipitated by 
ammonia. It has not been found to retain in any ap¬ 
preciable degree the laxative properties of the manna. 

Glycerine (Chevreul), or Sweet Principle of Oil 
(Schecle).—‘l^is substance ia syrupy, transparent, 
ctiirless, and slightly sweet. Its specific gravity 
is 1.270 at 6^ degrees. It is very soluble both in 
water and alcohol. By distillation it is vaporized 
and partly decomposed. It attracts the moisture 
of the *air. When throws on hot coals it burns 
like an oil. 4Pis capable of dissolving the oxide of 
lead. Nitric acid converts it, but with difficulty, 
into oxalic acid; and sulphuric acid ch^nges^t into 
sugar of staKh. . 

It is obtained by heating a mixture of two parts' 
of pounded litharge, two«of olive oil, and aboot 
one of water, in a copper basin. The mixture must 
be stirred with a spatula, and wqter must be added 
to supply the waste by evaporation. The operation 
is'Stopped when the mixture hai acquired the con¬ 
sistence of plaster. The water, which holds the 
glTcerine dissolved, is then to Im poured off, and 
Jiydro-sulphuric acid must be passed through it to 
throw down the small quantity of lead which it might 

g pntain. The excess of this acid must be driven off 
y beat, after which it is to be concentrated m vaeuo, 
or by a gentle heat. This principle may also be 
produced by the- action of all the bases that are capa¬ 
ble of causit^ the saponificaUon of fatty matters. 

Suffer of Milk .—This substance is said to crys- 
tallixe in regular paralleiopipeds, termin^ed by 
four-aided pyramids. These crystals are white and 
semi-transparent. They crackle under the teeth, 
and decrepitate and sw^ on hot coals. They are 
sofuble in nine times their weight of cold water, 
but more soluble in hot water. They are scarcely 
soluble in alcohol. This sugar becomes more soluble 
in water, looses its property of crystallising, and 
assumes all the eheracters of ffum, when it is exposed 
to heat. Potash and eodawo increase its solubility. 
The action of nitric and sulphuric acids on it are 
exactly the same as on gum, arabic. It is not , 
precipitated frpm its solution in water by any salt I 


or by any of the alkalis, nor does the infusion of 
galls render it turbid. Potash causes a disengage¬ 
ment of ammonia from it, unless it has been pre¬ 
viously crystallized a considerable number of times 
successively. It is obtained from whey by eva¬ 
poration. It ia in Switzerland that most of it is 
prepared. • 

i^^or, or rather Juice of Liquorice. Tllis 
substance is extracted from the roots of the Giy^ 
cyTThiza Glubra and the Abrus Precatories, bjr 
means of boiling water. The liquid is afterwards 
evaporated by a gentle heat, and sulphuric acid is 
added, which precipitates both the sugar of liquorice 
sod the vegetable albumen. The precipitate is first 
washed with water acidulated with sulphuric acid, 
and then with pure water : and then the sugar is 
dissolved out by alcohol, which does not act on 
the albumen. A solution of carbonate of potash 
is added drop by drop to the liquid, as long as it 
gives any indication of containing free arid, after 
which it is filftred and evaporated. Tlie sugar ia 
thus obtained in the form of a yellow translucent 
mass, full of cracks or flaws, which is easily 
detached from the sides of the vessel. The sugar 
obtained from concrete liquorice juice, or Spanish 
liquorice, ia of a brown color, which is not altered 
by treating it with animal charcoal. The sugar of 
liquorice has a taste somewhat different from that of 
liquorice juice, which is always slightly nauseous. 
It is equtdly soluble in water and in alcohol. When 
thrown in the state of powder into a flame, it burnt 
like the pollen of Licopodium. Acids, both oi^nio 
and inorganic, as well as the bases and certain salts, 
precipitate the sugar extracted from the Glyeyrr^ 
hiza Glabra, but not that obtained from the Ahrua 
Pt'ecatorias. 

Uses of Suffar.-^Csae sugar appears to have been 
unknown in Europe prior to the period of the wars 
of Alexander the Great; and subsequent to that time 
it was only employed in medicine by the ancients, 
on account of its scarcity. For all domestic and 
other put poses honey aloue was used. It wai not till 
the period of the crusades that the Venetians made it 
more generally known in Europe, and its use became 
v'^mmon only after the discovery of Amsricn and the 
tskslciiag^ppgmt,pt plantations in the 

Sni^ is' employed for making lymps} and In 
thia state it serves to sweeten, thicken, and preserve 
the v^etable juices which are n&de use of in medi¬ 
cine. Fruits, or portions of fruits, an also boiled 
in syrup, and preserved by means of it, forming 
what are called preserves. It has been likewiae found 
that sugar is an excellent antiseptic, and that a muck 
smaller quantity of it than of sea-salt is sufficient to 
prevent putrefaction; and fish are sometimes pre- * 
served by filling them with sugar in powder after 
ftiey are cleaned. 

Orfilla recommended sugar oa an antidote to the 
poison of verdigrise and oxide of copper. Hie effi¬ 
cacy of this means has-been questioned, and albumen 
is now used in preference. 

AEROSTATION. 

Tax desire of rivalling the feathered tribes in their 
passage through the airy regions has now, for many 

IS, called into action the imitative ftenltiea of 
man. The art of flying baa been always his aim, 
and notwithstanding the conclouve arguments which 
have been brought forward to prove ita impractica¬ 
bility, yet there are still some visionary minds who 
maintain the probabilitv of its bring st some tiaw 
accomplished. 
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To prove t!ie antiquity of this pursuit we need 
only consult the poetical productions, the traditions, 
the religious teiietn, or even the history of all nations. 
The flying horses of the sun, Juno’s peacocks, 
Medea’s dragons, the flying oracles, the flight of 
Abaris round the earth, as related by Diodorus of 
Sicily, the oracle of t^ierapolis, who raised himself 
in the air, the fate of Icnrua, and numberless other 
passages of the ancient writers, show that at a very 
early period the object of flying engaged the genius 
and attention of mankind. But tlic earliest account 
of any thing relating to the art of flying, which has 
the appearance of authenticity, is that of Archytas’s 
pigeon. This famous geometrician of Taranto dou- 
rishcd about 300 years before the Christian era. 

' Aulus Gellius, Favorinns the philosopher, and 
many other Grecian writers, speak of this pigeon. 
They describe it as mtulc of wood, and that it could 
fly, but that if it fell it could not lift itself from the 
ground. < 

Much lias been said and done, especially in the 
last century, in order to imitate this flying artiticinl 
bird, AS may be gathered from the writings of 
Father Laurette tAuie, Scholt, Cardan, Scaliger, 
Fabri, and Lana, though the reader’s curiosity 
will be Unrequited for bis trouble, those attempts 
being mostly errors of too gross a nature even for 
the last and preceding century. 

In Rome, under the reign of Nero, it is said, 
that a mau by means of artiticiai wings, elevated 
himself high in the atmosphere, but tiiat be lust 
his life in the enterprise. In severals authors we 
dnd an account of singing and dying artidcial birds; 
but while oppression and ignorance kept Europe 
in slavery and superstition, it is no wonder that 
accounts generally absurd, and always doubtful, of 
flying machines, dying vessels, dying saints, and 
dying witches, were very common, and the religious 
historians, as well as o^er writers, make frequent 
mention of them. 

But to proceed to modern times. The most 
remarkable treatise on this subject that ever was 
written was by Bishop Wilkins, who died in 1671, 
and was the original proposer and founder of thq 
Royal Soodv of London. He says^thtte uo 
four wan d^^nying. First, by the cUf q(^^^Hrtt■ 
or angele. Secondly, by the help of fowls. Thirdly, 
by wings fastened Immediately to the body; and 
fburtbly, by a flying chariot. It is not necessary 
to advert to the first of these methods: as for the 
second, the high degree of improbability will readily 
occur to any taking person. The third is equally 
impracticable as will be evident if we will make a 
t short calculation on the expanse of the wings of 
birds, compared with the weight of their bodies; 
thus a sparrow or other small bird weighs about ai 
ounce and a half, while the surface of its wings are 
about twenty square inches. Taking the average 
weight of a man to be one cwt. and a half, in the 
same proportion his wings must be each twenty feet 
long, and seven or eight feet wide, not taking into 
consideration thrir weight, and that of the tail or 
rodder, which he must also be furnished with— 
a weight much too great for him even to move by 
tite strength of his arms, much leas to use them 
effectually. Tlicn again how gre^ a power the 
wind would exert to baffle his motions, as the 
least brecse would render them qnite unmanagea« 
Ole.. These visionary schemes of Bishop Wilkins 
rise to the well-known popular story of Peter 
WlVins and the Gowries, or ^ Flying Islanders. 
Tbe fourth method of fiying is not so wholly to be 


disregarded : namely, by means of flying machines^ 
though truly laughable are some of the schemes 
proposed for this purpose. Thus we find it directed 
to fill a great many egg shells with dew, for as the 
sun rarefies, and consequently elevates tl(e dew, so 
the egg shells when exposed to that luminary will 
rise, together with a certain weight attached to them, 
in consequence of the dew which they contained 
being rarefied. Among these projectors, one device 
alone deserves our attention, that of Jesuit Francis 
Lana, an Italian philosopher and professor. This 
may truly be said to be the first aerostatic machine, 
and although it would not ascend, it seems to have 
famished a model for after projectors to imitate. It 
is represented os follows 



Dm lower part of the machine is large buit- 
shaped wicker basket, with two seata within it for 
the aeronaut, and a mfst and sail to direct a <ii 
occasion its lateral motion, while its power of ns- 
cension was to l)e derived from four very ii;bt 
copper balls, having a valve to each through wh ch 
the air within migh^be abstracted. Lana knowing 
that a pint of air weighs six grains, calculated the 
size of his balls, so that the weight of the air within 
them should more than counterpoise the weight of 
the machine and of himself. So certain of success 
was Lana that he collected a great assembly of his 
pupils and of the public to witness liis ascent. It 
need not be said that the firat few strokes of the 
exhausting pump crushed his copper* balls, and bis 
expectations at the same time. 

Although all these schemes were iinsuccessful, 
yet the art of navigating the air has been at last 
discovered, and upon two principles. First, on 
the rarefaction of commnn air by heat ; and 
secondly, by filling the machine with a gas lighter 
than the atmospheric air. 

The first of these principles particularly struck 
the attention of Stephen and John Montgolfier, 
from the following experimentSuspend upon a 
point or edge a strip of wood, bearing a disc of 
thio pastebotfd or pnpA at one end, and a coun¬ 
terpoise or wright st the other. 'When thus ba¬ 
lanced, hold at a few inches dittinee under tbe 
paper disc a lighted candle. The ^ir around the' 
flame being' hrated, and consequently rarefied, 
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wcends, carries np with it the paper, and destrojs 
the equality of the balance. The candle being 
remoT^, it returns to its former station. 

The saiT'* principle as the above carries up the 
chimney** Jght piece of paper from the fire, as 
too many persons have learnt by sad experience and 
dangerous accidents. 

Many modifieatioas of this experiment will readily 
suggest themselves. One of them ia extremely 
common in times of illumination, in which we wit* 
ness a coiled strip of paper turning round over a 
candle placed in a window. It is represented as 
follows, and is usually called the fire make. A piece 
of thick writing paper is chosen, abont six or eight 
inches over; it is to be cat in a tontinued coil till it 
reaches near to the centre, where a thread drawn 
through serves to hang it np by. (It may of course 
be painted according to fancy.) 



'^tfVhen in pse, it is to be merely suspended over a 
candle, the air heated by which ascending strikes 
the lower part of the coil, aadj^^ upwards, and 
so dqes every portion of beafw|u which reaches 
any p£i: of it~thns the iaapulaa u given, and the 
snake is al?flfi taming rou^ 



Stephen, tite eldest^ tiie two brothen, made 
the first aerostatic experiment at Avignon, towards 
the middle of November, 1782. It consisted of a 
bag of fine ailk, the capaci^ of which was about 
forty cubic feat. Burning paper applied to the 


aperture served to rarefy the air, or to form the 
cloud, and when this was sufficiently expanded, the 
machine ascended rapidly to the ceiling, and thus 
the discovery was made. It may be readily sup. 
posed that this interesting experiment was soon 
aftervrards repeated, and upon a larger scale. On 
the 19th September, 1783, ^public exhibition waa 
made before the lUng and Court of France, at 
Versailles, with a balloon, sixty feet high and forfy* 
three feet in diameter. It ascended with rapidity 
with a basket attached to it by a rope, in which 
basket were placed a sheep, a cock, and a duck. 
After about eight minutes, the fire being out, the 
machine descended, without any of the animals being 
injured, so that the sheep was found feeding. 

M. ^atre de Roster bad the courage to offer to ' 
ascend in one of these machines. HU offer waa 
accepted, and he ascended in a balloon, seventy-six 
feet in length and forty-six feet in breath, on the 
ISth of Octob*, 1783. 

(To be continued.) 


GILDING. 

Gold Powder for (?t7dtnp.->-Gold powder may be 
prepared in three different ways1st. Put into an 
earthen mortar some gold-leaf, with a little honey, 
or thick gum-water, and grind the mixture till the 
gold-leaf is reduced to extremely minute particles. 
When thU U done a little warm water will wash out 
the honey or gum, leaving the gold behind in s 
pulverulent state. 

2Dd.—Dissolve the pure gold (or the leaf,) in 
nitro-muriaticacid, and then precipitate it byapiece 
of copper, or by a solution of sulphate of iron. The 
precipitate (if by copper,) must be digested la 
dUtiUed vinegar, and then washed, (by pouring 
water over it repeatedly,) and dried. This precipi* 
tate will be in tiie form of very fine powder: it works 
better, and is more easily buraUh^ than gold-leaf 
ground vrith honey as above. 

And 3rd, or the best method of preparing gold 
powder, is by heating a prepared amalgam of gold, 
in an open clean crucible, and contmi^lig tiie strong 
whole of the mercar^grrApwsted; 
■t thnn '^nnstsntlj .amalgam 

witii s gloss rod.. WkA'the mercury hu completely 
left the gold, the remaining ponvlerU to be groaod 
in a Wedgewood's mortar, vrith a httie vrster, and 
afterwardis dried. It is then fit for use. 

Although the last mode of operating has been 
here given, the operator cannot be too much 
reminded of the danger attending the sublimation 
of mercury. In the small way here described, ig 
is impossible to operate without danger; it ia there¬ 
fore better to prepare it according to the former 
directions, than to risk the health by the latter. 

To cover Bare qf Copper, i(c. with Gold, to at 
to be rolled out into Sheelt.—Thxe method of giltBng 
was invented by Mr. Turner, of Birmingham. Blr. 
Turner first prepares ingots or pieces erf copper or 
brass, in convenient lengths and sizes. He then 
cleans them from impurity, and makes their surfaces 
level, and prepares ]*late8 of pure gold, or gold 
mixed with a portion of alloy, of the same size es 
the ingots of metal, and of suitable thickness. 
Having placed a piece of gold upon tn ingot intended 
to be plated, he hammers and compresses them both 
together, so that they may have their surfaces as 
neatly equal to each other as possible: and then 
binds them together with wire, in order to keep 
them in the same poeitiOQ during the procees required 
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to attach them. Afterwarda he takes silver filings, I 
which he mixes with borax, to assist the fnsion of 
the silver. This mixture he lays upon the edge of 
the plate, and uext to the ingot of metal. Having 
thus prepared the two bodies, be places them on a 
fire in a stove or furnace, where titey remain until 
the silver and borax plkrad along the edges of the 
metals melt, and until the adhesion of the gold with 
the metal is perfect. He then takes the ingot care- 
folly out of ^ stove. By this process the ingot is 
plated with gold, and prepared ready for rolling 
into sheets. 

2b Gild in Colcrt. —The principal colors of gold 
for gilding are red, green, and yellow. These should 
be kept in different amalgams. The part which is 
to remain of the first color, is to be stopped off with a 
composition of chalk and glue: the variety required is 
produced by gilding the unstopped parts with the pro« 
per amalgam, according to the usual mode of giltUng. 

Sometimes the amalgam is applied* h) the surface 
to be gilt, without any quicking, by spreading it 
with aqua-fortis; but this depends on the same 
principal as a previous quicking. 

Grecian Gilding.— parts of saUammoniac 
and corrosive sublimate are dissolved in spirit of 
nitre, and a solution of gold made with this men* 
stnium. The silver U brushed over with it, which 
is turned black, but on exposora to a red heat it 
assumes the color of gold. 

7b dieeolve Gold in Agua^Regia. —Take an aqua* 
regia, composed of two ports of nitrous acid, and 
one of marine acid; or of one part of Bal*ammoniac, 
and four ports of aqua*fortis ; let the gold be 
granulated, put into a sufficient quantity of this 
menstruum, and exposed to a moderate degree of 
heat. During the solution, an effervescence takes 
place, and it acquires a beantiful yellow color, 
which becomes more and more intense, till it has 
a golden or even orange color. When the men* 
stmom is saturated, it is very clear and transparent. 

7b Gild Iron or Steel %oiih a eolution of ^Id.— 
Make a Mention of 8 ounces of nitre and common 
•alt, with 5, ounces of crude alum in a sufficient 
quantity dissolve an ounce of gold thinly ^ 

E lated and,'afterwards gyapo ritfai jllliW' ^ 
tigart tbe rec^fied. 

ether, whkii perfectly abstiia'tlie gold. Hie 
iron is bnished ovai with this solution and becomes 
immediat^ gOt, 

7b Quit hg Quild diteoloed In Aqaa^Begia.— 
Fine linsa rags are soaked in a satftrated solution of 
gold in aqiia*regia, gently dried, and afterwards 
bomt to dnifer. Ibe snbstance to be gilt must be 
wdl policed; a piece of cork is first dipped into a 
aolattoa of common salt in water, and afterwards 
into the tinder, which is well rubbed on the surface 
of the metal to be gilt, and the gold appears in all 
Hi metallic lustre. 

^mo^am gf Gold In the targe way.—k quantity 
of quickailver is put into a crucible or iron ladle, 
which is lined with day, and exposed to heat till 
it begins to smoke. The gold to be mixed should 
be previously granulated, and heated red hot, when 
it muld be a^ei^ to the qnicksilver, and stirred 
■bout with an iron rod till it is perfectly dimolved. 

If there should be any luperfluous mercury, it may 
be eeparated bypassing it through clean soft leather; 
and the remaining amalgam will have the consistence 
fjt batter, end contain about 3 parts of merenry to 1 

ofgddr 

€Kld bg Atnalgamation.—The metal to be 
gilt is ftfevioudy well deaned on its surface, by 


boiling in a weak pickle, which is a very dilute 
nitrous acid. A quantity of aqua.fortis is poured 
into an eartheni vessel, and quicksilver put therein; 
when a sufficient quantity of mercury is dissolved, 
the articles to be gilt are put into the solqtion, and 
stirred about with a brush till they become white. 
This is called quicking. But, as during quicking 
by this mode, a noxious vapour continudly arises, 
which proves very injurious to the health of tho 
workmen, they have adopted another method, by 
which they, in a great measore, avoid that danger. 
Ibey now dissolve the quicksilver in a bottle con¬ 
taining aqua-fortis, and leave it in the open dr 
daring the solution, so that the noxious vapour 
escapes into the airs Then a little of this solution 
is poured into a basin, and with a brush dipped 
therein, they stroke over the surface of the metal 
to be gilt, which immediately becomes quicked. The 
amalgam is now applied by one of the following 
methods 

Ist. By proportioning it to the quantity of articlea 
to be gilt, and putting them into a vessel together, 
working them about with a soft brush, till the 
amalgam is uniformly spread. 

Or, 2ndly. By applying a portion of the amalgam 
upon one part, and spreading it on the surface, if 
flat, by working it^bout with a harder brush. 

The work thus managed is pat into a pan, and 
exposed to a gentle degree of heat; when it becomes 
hot, it is frequently put into a pan, and worked 
about with a painter’s large brush, to prevent an 
irr^nlar dissipation of the mercury, till, at Inst, 
the quicksilver is entirely dissipated by the repetition 
of heat, and the gold is attached to the surface ^ 
the metal. This gilt surface is well cleaned by a 
wire brush, and artists heighten the color pf 
the gold by the ^BMtion of various compositions; 
this part of the ^%SM is palled coloring. ' ' 

7b Gild GlttU and Porcelain. No^ -Drinking 
and other glasses are sometimes gilt on their edges. 

l|f is dhne pither by an adhesive varnish* or by 
The varnish is prepared by dirsolving in 
linseed oil an equal weight either of copal or 
■•mber. This is to be diluted by a proper quantity 
of oil of turpentine, ao as to be applied as thin as 
possible to the par^ of the glass intended to be gilt. 
When this is done, which will be in about twenty- 
four hours, the glass js to be placed in a stove, till 
it is BO warm as almo^ to bum the fingers when 
handled. At this temperature the varnish will' 
become adhesive, and a piece of leaf gold, applied in 
the nsnal way, will immediately stick. Sweep off 
the superfluous portions of the leaf, .and when quite ^ 
cold, itfmay be burnished, taking care to interpose 
a piece of very thin paper (Indte paper) between 
the gold and the burnisher. If ths- varnish is 
very good this is the best method of giUing glass, 
as toe gold .is thus fixed on more evenly than to any 
other way. 

No. 2.—It often happens, when the varnish is 
but indifferent, that by repeated washing the gold 
wears off; on this account the practice of burning 
it in is sometimes had recourse to. 

For this purpose, some gold powder is ground 
with borax, and in this state applied to the clean 
surface of the glass, by a camel's hair pencil; when 
quite dry, the glass is put^into a stove heated to 
abont tluB temperature of afi annealing oven; the 
gum bnms off, and the borax, by vitrifying, cements 
the gold with great firmness to the glass; a^ whidi 
it may be burnished, llie gilding upon porcelain 
is in like mannA fixed by heat and ths use of boriu; 
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and thb kind of ware being neither trai^rent nor 
liable to soften, and thus to be injured in its form 
in a low red heat, is free from the risk and injoTT’ 
which the finer and more fusible kinds of glass are 
apt to su|tain from such treatment. Porcelain and 
other wares majr be platinised, silrered, tinned, and 
brooaed in similar maotaer. 

(OatUintttd p» fag* Wi.) 


RICE PAPER. 

. Rice Papbb is prepared from a plant growing in 
China, and also in the East Indies. If this paper 
b* held up to the light an exquisiteljr beautifal 
ceUolar tissue is observed, suchaas no art of man 
could produce ov imitate. Its mode of preparation 
is a subject of much interest, as is the stem of the 
plant from which it is cut. The latter is evidently 
herbaeeiw, hollow in the centre, with a membra* 
neous tn^^verse septum at each end, about an inch 
in diameter, and the thickness of the parenchTma* 
tons substance is little more than half an inch, but of 
the purest possible white, s 

General Hardwicke, a gentleman whos^Iong rest* 
dence in India,' and whose ardent love of natui^ his* 
tory gave him opportunities of studying botanical 
science above what others have bnjoyed, drew out 
the following account, which was inserted in a 
journal, call^ the Qftaritrly Botanical Mitctllany. 

'* I am very glfll^that it is in my power to give 
information respecfe^g the substance known under 
the name of ncs ptfcr. It has often interested me, 
and gratified my cariosity, to remark to how many 
ul purposes it is applied by the natives of India. 
I^rows abUhdantlyon the marshy plains of Bengal, 
and on the borders of jeelSf^^^^tensive lakes, 
and everjT province between C^^^Eud Hurdwar. 
The plAit is perennial, o^str^^HE low growth, 
and seldom SHceds a diameter of two inches and a 
half in the stem. It is brought to the Calcutta 
bazaars in great quantities in a green state; 
thickest stevi are cat into laminis, from whh^^ 
natives form artificial flowers, and various 

• ek*9 

ornaments, to decorate ^eir shrines at Hiadocf^ 
festivals. The Indians mue hats of rice paper, ^ 
cementing together as many leaT|s as will make up 
to the proper thickneas; in this way any kind ot 
shape may be formed, and, w^n covered with silk 
or cloth, the hats are strong and amazingly light. 
It is an article of great use to flahermen, it forms 
floats of the beat description to their extensive nets. 
The slender stems of the plant are bundled into 
fascines of about three feet long, and with one of these 
ffoder his arm, tfie flsherman goes out daily to bis 
occupation. With his net on his shoulder, he 
proems to wprk without a boat, and stretches it 
in the ^pest and most extensive lakes, supported 
with tM bulbyant fiiggot. 

“ Tl is to be obMrved that the cutting m tnis 
material into leaves, or laminm, is nut performed 
by transverse sections of the stem, but made verti* 
cally round the stem. The most perfect stems ore 
selected for this purpose; few are foond sufficiently 
free from knots 'to produce a entting of more than 
nine or ten inches in length. 

We may consider the whole stem of the plant 
as pt7A, for the bark is so thin and tender it 
may be scratched off wM the tixnmb nail. The 
l a ming run in different lengths. In Bengal the plant 
is called sAo/<f, commonly pronoonced cold. Ibe 
plant is an angual; toe foliage and other parts of 
the plant, wher^ water is wanting, did down to the 


roots; but where water la plentiful the stems remffin 
and branch out afreah in the proper aeason.’** 

vr a. B. 


ANIMALCULES, OR MICROSCOPIC ANO 
INFUSORIAL ANIMALS. 

f AentsMdyfOin pegv MO. end com^ikM. J 
It would be exceedingly difficult, if not impoaaible, 
to convey to the mind, by any other representation 
than drawings, a correct idea of the varied forma of 
them singultf beings, for in many mstances they 
appear to have no similarity whatever with any 
other class of objects in Patnre. Some animalcnks 
resemble spheres, others are egg-shaped; others 
again represent fruits of varioos kinds; eels, serpents, ' 
and many of the iovertebrated animsls; fnnnels, 
tops, cylinders, pitchers, wheels, dec. &c.; all of 
which are found to possess^ their own particnlar 
habits, and toipnrsne a coarse of life best adapted 
to their peculiar constructions. For instance, while 
some move through the water with toe greatest 
imaginable rapidity, darting, leaping, or awimaaing, 
others merely creep or glide along; and many are 
altogether so passive, that it requires long and 
patient observation to discover any of their move¬ 
ments at all. Some descriptions are perceptibly 
soft, and yield easily to the touch; others are covered 
with a delicate shell or hom-like coat. Of the latter 
order there are different degrees of density, as in 
toe Volvoz, Goninm, dec., where the envelope is 
comparatively thick; and where, strange to say, 
the internal substance separates by the mode of., 
propagation into several portions, forming so man^ 
distinct young ones, which at their birth burst wk 
envelope, and the parent becomes entirely dissipatH. 
In others of this order toe shell is merely a 
covering the body, resembling thst of the torffijbs; 
sometimes it inclndes the body, so ss to len^ -vnly 
two small apertures st the extremities,^ .said at 
lers it is bivalve, and inclose the cfMCare like 
of the oyster or muscle. 

ertebrated animals are eit Itttms or 

lich terms sufficient! ito torir 

lonimil- 




I. AnimalctJes sdisnre, 

or division of tbdr bo^ into Art or portions, 
each one forming a new ereoturb, Nrlikh, cm Its 
arrivsl at maturity, pursues the same ocruno. Ibose 
divisions take plsM in some genera symmetrically, 
as in toe Gonia, dec.; in others, by transverse, 
longitudinal, or diagonal sections. In these latter 
eases the pr^uce have forms differently proportioned* 
from those of the creatures from which th^ spring. 

They propagate in the manner before mention^ 
of the Volvox, and some other genera, by a distri¬ 
bution of the mtemal substance of the parent into a 
proportionate number of young ones, all of whidi 
at their birth issue forth, and leave behind them 
nothing but the envelope, soon to be dissolved. 3. 
They are produced from germs, shooting forth from 
toe parent’s sides, dec. 4. Prom sjMwn, which in 
the act of being shed, carries along witl||t a portion 
of the parent animslcule. 

With respect to the mode of viewing aaimaleoles 
Under the microscope, Mr. Fritehard directs, that 
they be placed in what are termed aqiutie live- 
boxes, or on a slip of glass, in which ease ti^ 
should be covered with a thin plate of mica, which 
will have the effect of preventing the small qnantity 
of water pat with thm from evaporating, and of 
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^IlMideiiiig Ae iurface perfectljr {Huie for the porpoM 
of o^rratioo. 

Hiving selected aod placed the object for exami- 
qation oo the stage of four microscope, the next 
consideradoD will be how to isolate the tUumioation, 
BDii to select a suitable magniffiag power. These 
points must be carefallf attended to, for on them, 
even with the best instraments, mach of the beaatf 
and effect will depend. The most intense and best 
description of tight is to be derived from either a 
sperm or wax oaodle, or from what is perhaps on 

wlude most convenient, the common Argand 
lamp. Concentrate this light on the object with a 
proper oondensing lens, taking care at the same 
time, to reduce the quantity, if necessary, by means 
of diaphragms or stops placed under the stage: 
these should be rendered capable of adjustment as 
to distance from the object, &c., so as to transmit 
only a cone of rays of the proper dimensions. 

A magnifying power of about 10^ to 500 will be 
found to be sufficient for moat purposes; although 
in an inspection of the monads, and some minute 
portions of ocher objects, a stronger one will 
donbUeai be required. Little or no advantage will 
be gained from powers exceeding 800, aa it is of 
far more importance to obtain a deep penetration 
and perfect deftnition than an akbeat of amplifi> 
eatioa. Apply in the ontaet, therefoi^.a low power, 
say 100, and if on trial it prove inanffident, double 
h, and proceed onwards, until you are satisfied as 
to the resnlt, taking it as a general role, never to 
inereaee ike power beyond wkot ie ebeoMefy 
refUieUe. 


% 

^ MISCELLANIES. 

‘>JBlsnchtajy ^poNpe.—^To bleach sponge and render 
iK'jffiMeclly white, it is necessary to soak it in 
iwjWqter. but if it does not become soft, it must 
be uBifined in boiling water. This, however, 
lible, be avoided, for it has 
^sponge, particularly in cooling 
rink and to become ^prd, aril| 

'* ent its being. 



owf ^ ’iptNige 

Ie p K aMl proceu being repeated 

for Aft IT it inU the expiratton of that 

tbm be ready' m bfeediing. If the spon^, aa U 
freqaantty Urn case, ifoonld contain amtU pieces of 
chalk and abdli, which cannot he got oat without 
it, the apooM most be soaked for twenty- 
I foar boon in marbtio add, tyith twenty parts of 
wtter, which will oanse an effervescence to take 
pkce, end cerbonie add gas to be liberated, whei; 
the dieUi end chalk will b^me perfectly dissolrtd. 
After that it most be oerefolly washed in moriatie 
eoid and fresh wder, the spe^o gravity of which 
moat be 1'024. The immersion of the sponge in 
tUa adiahcnld eontinoe for ehont dgbt days; bnt 
it must oecaiuHially be preieed dry and tboroo^ly 
waahed. After having been perfimtly washed and 
cleaned it t^pnld be aprinUed with rose water, to give 
it« pleasant smell, which completes the process. 

jinti-Attrition Pes/e.-*-AcMrdiog to the sped- 
freadOB oi the patent, this mixtnre consiata of 
of plumbago to 4 cwt. of hogs’-lard, or 
Idifor^fcaae, the two to be well incorporated. The 
eppBeeticB ie to prevent the effects of friction in 
,aU deeeiiptiOBi of engines or maclunea; and a 


auffident quantity must be nibbed over the anrface 
of the axle, auiudie, or other part where the 
bearing is. 

Imperiehahle Pcafo.—Dr. M*CuUoch, in a paper 
on the power of perfumes in preventing mpi^dineis, 
gives the following directions for the preparation of 
a paste, which will keep any length of time, and is 
always ready for use That which I have long 
used in this manner is made of flonr, in the usnal 
way, but rather thick, with a proportion of brown 
sugar, and a small quantity of corrodve anblimate. 
The nie of the auger it to keep it dexible, so as to 
prevent its scaling off from amooth surfaces; and 
that of the corrosive aobtimate, iodependentl]|i bf 
preserriinc ft frofi insects, is an effectual 
against its fermentation. This salt, however, does 
not prevent the formation of mouidinesa; but, a 
drop or two of the esseotial oils, via.: laf^er, 
peppermint, anise, bergamot, &c. is a Mi&pleto 
security against this, all the causes of|pitruction 
are effectually guarded againstc Paste Ade in this 
manner, and exposed to Che air, dries witbont 
chauge tu a stale re^mbiuig hora, bo that it may 
at any tftne be wetted again and m>|dJed to use. 
When kept in a eloee-eovered it may be 
preserved in a state for use at all times.'* 

Preeenalion q/f Nutt. —Both chesanta, walnuts, 
and filberts, may be preserved daring the whole 
winter, nearly in the same state they come from 
the trees, by covering them witfa^nonld, as potatoes 
are usually covered in the garoip of cottagers, and 
mingling a saffiqjent quanti^y^vf moderately dry 
mould with the nuts, to ooonpy the apace between 
them. 

2'enecity of Vegetable ^i/k.-^An initonee offliis 
kind occurred^^w days since in the Royal 
Park of Bua^^lPRie portion of it was broken 
up for the'pmiK iff ornamental culturr,' when 
immediately several fiowm sprung |mpf the kinds 
which are ordinarily cultivated in gardens—this led 
n ktvestigation; and it was ascertained that this 
'Uantifol plot bad been used as a garden not 
than the time of Oliver Cromwell, more than 
&0 yeara before. 

: , prodmoed bg C^etellieotion. —M. Buchner 

having mixed some impure benzoic acid, perfectly 
dry, with the sixth part of its weight of vegetable 
charcoal, placed it on a soap plate, which was 
covered with a cylidder luted to it by almond paste, 
in sneb a manaer that what took place in the 
interior conld be distinctly seen through an aperture 
dUpoced for thU purpose. After the whole had 
hew exposed several days to a moderate heat, and 
some bttutifnl crystals formed, ft was removed to 
a hotter furnace, and half an hour afterwards 
M. Buchner oto^ed a brilliant flssh of light In 
the interiiMr of the cylinder. A auec^ion of flashes 
ensued, which completely filled the cyt&^, and 
eontinaed half an hour; when it was t^en eff the 
furnace and wzamined a great quantity ot crystals 
of benzedo add were deposited They resembled 
crystali of the tame lubstance obtained in the uond 
way by a more moderate heat,' and without light, 
except that they were lew regular. M. Bu^nw 
attributed this phenomenon to a neutralisation of 
electridty, as it took place at a moment when the 
eryatal was deposited on the inner aurfoce of the 
cylinder. The same has been noticed wt 

erjataUlring acetate of potaaaa, and in preparing 
oxygen by means of chlorate of potaaaa and mou' 
ganese. 








COVERING 












3?A 


MAGAZINE 0^ SCIENCE. 


, j$iACIflNI5 Pda COVERINO WtfE; , 

' - w* jjnv-e bi-e» nsk'-i M rfeptaMly wcioua cor. 
'•'t^ rMpoHilcnts 8« to the‘simjilest inHI\od of Covcriitg 
wire wilH stilt “or cotton, that wc/s^uld ifioA 
ncglc<*t lltcir wU^ies |\ad w<? o?er toe sul'jeot 
. unnoticed} ' more eftpccialljr .'M*, covered wire is 
• charged at euch *n etiormcnii price et tl&’ Opk&iaw. 
Wo shj|U first ifivo an accotmt of fbp excdlont and 
si’tiple macliine; fof wfiicli its o*nCT,'Mc. Saildiiig- 
’tuu, received a pi«niui« frofij^tho Society of Arts, 
as desenbed by himscif ia .tlMir TcoDsuotiouf, nod 
uHisiwards TO)iresftat a still ihore i:»uniiioa and iei$s 
ezpenirve msrraw&dtt Snd for which indeed an I'ld 
spitidiag 'wheel answers reinarkahly wcU t so that 
every'person hiny cover trire at -a most Irijlidg cx- 


pet^e. Mr^ Sadduigton^ritea thus 

^ Tli^ pr^nt invention is an improreioeht on the 


puilies to which the wire is attached, - FiK. 6, the, 
wire alluded 4 stiU more increased in sue. 

Tliea’ther ’msofiine, .(and which IS ft-pn-isent^ by 
Fig., ?,)'iaaj'«mple flsacawely to owd ik'seription. 
TTie cutlou is ^CttldCd r%y ftxe band, and the wheel 
turned.by a boy.' use of tlic weight is tpdtpep 
the wire -tight. durlpg' t^C' coiling of the cotton 
aronnd it. This is tjuii.''machine o$<ually employed 
'for covering the- strra^’ Of mosicah inalruipcnts, 
t.uCh ns the fourth strings of the violin, scWcol of 
.the harp. 




' *. FEBNCH FdUSHiNO. ' 

'Pill?'method'of w^miaWng *fumiiare, fty meins of 
rubbing the varnish on the surfhCe of tfae .wood, is 
..of comparatively modern date. To jmt on a hiird 
Jitee,, which shall not l>e so liable ^ scrolrh ns 



All i-oiid.Atf urdfUiicd much in ^hc f.ame \vnv : » 
'gPUCldl'-Beanipfion will thertforc be a hofhncul. 
gidde for the workman. If your work be p'ihhi'.. 
oiy>f a coaree grain, it udl nri-r^’ciry to gn.- 
a coat of .c.lc'i|viiu^ provioiis, ^ your ''umuiux.-i: 
with tiie polish: at. A when'dry, gently go o\('i it 
yWth very, gli*5S-VnperV'^ sirv will Hll tip th • 
pores and ^cvent the wastV of the j'.t;!i«l.. 'i' 
being ahsorhed into the wood, and hi* j* o a '•ioi ■ 



one of wire at a iitnu, yet it the nfost 

expiKlitious manner of coveriag of any in .pntetier, 
and notwUhstundIng the vcliKrity ,with which ttic 
wire is lutnod round,' the proews-f of covering is' 
v^y tedious, the revolutibus of 41k or .cotton runnd 
the wiVe.lK*li>g from forty to one hundred and twenty 
in every inch, according to the finenessluid purpose; 
for which it is wimted. Hut, peiliap.s, tiie average 
may be fairly laken'on the sbo's of wbftt is mostly 

lived, at slaty revohftions for every inrh.of wire, f of conbulerahle time iii thfropccntioii. 

80 that each si‘p.ar.iti^wirc would have to pwforiti | Make a W.id'with ji^.pie.'W of cu.ir'-<* ll.iinid. . 
•13,31)0 cevokitloirt in ashed of ^nly twenty yards drnggot,>y/tolU^'^.KMind and miuid. nxirwuii'! 
long, aud supposing the wiry to be impelled round oh the side in'cai^^ jlt^eh wirh, j'uv. i j i,i:( i 

with a vehHdty to make fifty revolutions in every rag'^Cveral t\u^ddcbie(l, to Ik* -is '•ni'i .i- , 

second of time, h would rniah'e more than fourteen pirt the wail'^y cnriiion t'l the jiioiiili ,,t ^ti.e h.i.ilc, 

ininulea^ epvuf n space of tweut]^ yards in length. coutahm^lM' pri'pjiMii.i) nu pi 1.-'.'. > .uuj • 

“ By-tbe psesCut mventioer, six wires, are nU0 ’’•''S , fiun nmo.iM i i 

covered «t one. tim?.,*by which improvement, a fl||5f^v '*drk in a circal.i.* diicciTT'i.. imr 

saving'is ghined of five-^Uths of the time occupigl' '^'do jnnre than ulxmi a Mjii.nv toui -ii .i 'mu. 1UI> 
in the act of*tfoiering. or wbat..‘mayf exptii^!| ^lightly li^I ihr uholc .-tofa-r K enwnd ; njaai 

iiiii ilnii ) lit* t vtuir of 

ti(><iu-il mild tlic K-ip- 
t Id jmt too mu»-li a ilic 
ill Iiiuc.i very )i iililnl 

jMid l;i i!i" poll^l’ : 1 m- -iilii ilar in l»-ll;ri 

your f.i:;s he vrr iid s tlic jiuirKl 

d''pentfs to a gn-a •a-.i.'.ur Uu •aw*yo(i i.i!, 
m kci-pm , it clc iid fin i dmt Jm-in>., tin 
opciatum 

TAp tn Polish. - '' one pmt of 

of wine, adri a < aricr of an outh i of gum.cojial 
«iid a fjiMrU 1 uniitH? of gum trabii', and un* 
ounce of slu-II-lite. 

fx't the gmns l>e well lirulstd, .imJ vif'ci! throii 
a piece of muslin. I’nt rhe K]nrif-: iind the rui 
together in a vessel that can he closely cmki' 
place them near a wann stove, and fu^iuciWv i!.» 
them; in two or three d.iys they will he itK^.hu 
strain Ihc mKtnre tluoti,*!! a piece of liu, . 
kt-ep il tight norkt-d for iiae. 

AwAhtr F^P^\oh /VdfvA.—Take one ounce each 
nm&Uc, tandarac, secd-lae, shelUlnc, gum.lnc, mid 
gum-arabic; reduce them to poivdie, and ad«l a 
quarter of an ounce of vicgin-vi'ax ; jmt ibc whol' 
into a bottle, with one qiwrt of rcr-?iti«d spirit oi 
wino ; let it stand twelve hours and it will be fit 
for n.sc. ,! 

To apply it, make a bail of cloth, mid put on it 
occKsionally-a little of the polish ; then wrap the 
ball in a piece of calico, which- slightly touch with 


Jettijrs refer to hoth^' - 

•‘The upright poses, A A, of the nwi-lilne, with 
the multiplying whUcl, are fixed to the floor at one 
end of the shop, mid H, nt tbr- exh.-utity of it. 
To A is atlaobed an urm ami fan, F, coitriiining six 
groov(*d hooks, )il-i<:ed in til.* form of a .'‘i-voui, i,f 
a circle, wliicU 'are carried round hy the iuniii,'{>. 
wUcc.l, 1) ; the hand K aujn-lcU hy iJn* ^crciv 
xvliicli secure.-, the Ian Ni l!ic urm. 'i".ic a.iic of 
wheel D, is sn|i|iurted on l.iNc la ds, nhich may 
raised hy small wedgt'a to ti/Utcii the l/;md, *< 
oc«:a»uni requires. The. mi hnus swivel.- .it K, are 
fixed to the post, B, or to u bo.ird on the wall at the 
Ojipositc t'lul of the -hop, .and aro placed in the 
ss'iiie form as tlix hooks. 'they have a groove in 
r to keep theni stuiidy aud of a jiroper 
t-'ii-K . 1 , by menus of n sfiiiig of cat-gnt passed 
^ver ih, ,i», a 1(1 ttou,ul round a peg; Ih front of 
a..; 1 uf.-bvs for tin: wire to work in, and to 
It .1 ' ' "ly •»bde covering.’^ 

Au/i- I'h " Mvixels at the end E. 

fi.-ttiou .,f b within the frame H. 

1 cwf. oi |il>.,ri 1> the lyre upon 
o'her "Tc-isc. ’Ml* t'.o «'tr® intended to 

cp].lica*».m H ti uacoyiug, and 

ail dc^eijpli-ui, 01 . b, one of U. 
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]insecd oil: -rub tbe. fumitbijR bard with a cirralar 
motion,^ntil a gloss is pc^uced: .fint<h in-the 
eame raanaer,, but inateod of polish,', nae one- 
tLhd polUh.to of svincf 

. Or, put into a glajhi bo&le, bue OQoce Of goqi. 
Uv, two drdma^of 7na^<5 in: drops, four drams of 
santlarao, IV®® ouBcog of s^lMac, and half an 
oniiRe of gii'ni'drftgon; b^uoe'the'wbolc to pbwd«!r'; 
add to il a piece of caalpKor# the aisse of a nttl, aoi 
p,pur on it eight buficoa of.reetil\ed. spirite of vindl* 
atop the b«ttlfe'cl<>se, hijt fake Cafe when th^ euroa 
are dlijsolTiiig,' that it-ia not'more th^ h»iJ| fuU ? 'jt 
mayvbe;i>ke€d ftrar a.jfen’tio.fire, or on a German 
stovfl^. hot. o hatii of Lot aand i*. prbie-rahio, aS' 
a\oidinj^aU danger,•the oymjpgundJjein^fy very apt 
<0 catcn;fire.' Apply It.aa,before.'. ' ... -j 
yin fftf^nved I'olish .—^To h jnnt 
wjiii*. add, ih.fine'powder, one oono; 
t\M» di ims ^ganj.guiacnm.lpo drams of' dj-agon'a 
blood, !ii>d of gum-raaalu:; expoie lliem, 

111 a vi'ssel stolid close; to a modcrute bfent for 
fbi c.'hours, unt^bn fiftd the gams dis:,(.Kfd ; sfram 
»i 1:1*0 ft bottle fo^-yse. with a quarter of a gill of 
t\' *» sf lii('<ccd oil^'.'to be ehahfn up well iri^i it. 
i'lu' jKilisli is moto narticnlarlj- intended for dark-’ 

'> -I \^v>nds, for it v’;apt to gtVe a tinge to light 
.1". h.triii.wood,,^'Larc-wood. Ac!, owing to 
of Uw which ^cs ^ 


S/roHff. Potitth.-r-^To oajved paru of 

rsbinet work g bni^ te in'ietaiirianls, riUkrs. 

V 0 ' *'■ 

■ ^Diufiohre two Otindes of sfeeti-tfte ^dtirO du^es of 

.'^rhitbrprfd inone pinfc of gpirtjs'bf wiDe^'^\ 

Tarnisli nr tinttik’ 



iSKtiirc 


(' t 
Pi' 

\ , tilr 

li'tfir-fuoijJ /’o/iei^^^nke a pint of spirits of. 
w ..! two iMiiu-i-s of gvii^^enzoin, a quarter of an 
• r-i’a quarter of an ounce 
f' ; lb(-so .mu^'.bg pbK iHo'a ftopped *{ 


■ '1<', (•i.-i (il-’iv.l piUicr in'a'aiwd^Ui 01 in hot 
’• il;s.'''>si'.l; then stnnin'^isjnd after adding 

:ii oil* .• <|ii-.i ''•'•*<■1’ a gill nl' th© bebt Icitrsr poppy oil, 
i.;', .Mid put ii by for wse;^ 


on. PAINTING. •. . " ' r’ 

, aN/tcrfneWdsdJ * 

Bro.wn Oi-hre niixeil wirh the color of Bie' light is ! 
, , - ' - . , most iweful uqlcr in g^ajerai for all reflects in - 

•, . / ... , -I dcapengs’taut arc produced from their owiv Colors 

innt of spirits . of I There arc Lut lwo_reflecting tintsV.-mted for-.ira-* 
)ancc of scwl-Ur, ' penes; in general; one. should be lighter Ihan the ‘ 
.w....... 4 ,.-—middle tint, tko other darker. . * ‘ - 

Pfue Uluc satin is noadc of Pruiisintt 

blue and white; l;be first’lay of ‘colors for blue is ■ 
divided into tliyep, degrees or tints. .Firrt,*’Jnoke. ’ 
the middle tbit of a beantifijl szii.t* ; then^mK thw 
color for the light, about a middlu degree between, 
that and White; make the slmde tint dark enough 
/or Ihe shadows in general. All'tho. broad lights ‘ 

should laid with plenty <Jf color, and shaped to^ 
character with the middle tint before yjjn lay on. ’ 
other colors. ^dtadovrs should bc.stfenglhoncd 
with ivot)'. black, and some <>£• thejr own aolor.* • 
'J’bo.reflei’tp are made a« thn.'-c of white Ptitin, that 
is, With oidu'gand home of the lights, which i.houlil 
be perfectly rkm© ut one pahithtg jis you ijiteud 
them. ■ . 

Tc/iW*.—Vclret m.ij he psiiitcd at onoc. Tho 


Ul 


i'yn/i.l /*■■: A ]iiiit of f’'nits of two 

•• Tu» .'•«iii, n%»l half 

ni .1 giaM bottle Rbdr) 

p^.''-.''l ill il >:ind-b.i'}!, or hot water, luilil you 
.•'ii tlii'I'.uiii dj.'.-oi'oJ. .111! m’lke .1 •idewr 

j'. Ib’fi lur i'lllikl'l ln ijOinh, 1 >'.»-Cld<li Ar. • 

II inu't bi’ '•br.kfti from tunc to lli.u-, .md when 
nil <li'->Ufd, M-:.iiH’d ti.ru'jgh a hue inudio sieve 
«:iil bottled foi 10.1'. 

l^tih.h fur 'i'lU n Work .— Dissolve saud.irnc 
ill J Tints of wiiw, in (Ik* ],ro|»ortioii of one onin-c 
of i.-iiii]..rm- to b/ili'.t pmt of spirits ; ncif .•■b.tve 
luvs* wa\ one niiu> i’, atid dihSulM* it in a ruilMcnt 
qiumlilyof ipiriis t.f tiirj.ciiiiri{* y> nmki’ it into .1 
jt-istT : luld tliofoimsT mixture by ^h•grl•l•^ to il; 
thou with a wonlloii cloth, apjdy it to the work 
while It it, ill nnitioii iii thu bitho, tiud with a .«oft 
li’i'ti ri'; polish it; it will appear as if highly 
\.irnifliod. 

Prrji'trctJ >5^»r/A«f.—This preparation i*: useful 
fill hm.-hiijg aJt<*r any of this foregoing rcftiq'l'*, us 
it adds to tbi* bistro and durability, as weU as 
lohi'ivitfg every dofeot whioh iiiiiy happen in the I 
I'lljor polish ; aud it gnos tire suvfocc a moat \ 
t'lilli.int a|i{)i>ranoe. | 

Unit a i»inl of the very best reo-tified spiiibi of j 
wiue, two drams of ahelUIac, and two di-ams of 
‘ U’li.benzoin. Put these ingredients in a bottle, 
»'i'i keep it in a warm place* till the. gnm is all 
iiiasolved, -shaking it fn:quputly ; when cold, add 
Iwu lea.spoonsfui of the best clear white'p‘’l'Py 
oil ; siMkt! them well toget^r, and it w fit for use. 
riiis pri'parutimi is used in the same manner as 


j method is to niake out the wiih Ihit nuddlo' 

I Upt and fiiftde tint, on fthich’ lay the high li-shu 
I with light toiiibv'* aj,d fiiiisli ifie feliadows in ihe 
same manner a» those of wbili.vdMn. 
t.. and Crliiiionl —A Isgbl. yellow red, made 

.'•^^ht'ouhre, light red, and White, is the pri'p. r 
gefipbd for rv.arlet; the rhadows ore Indian red, 

' kfldln.'lb.c d^rke.'tt parts mixed witha very llsht bt-c-k. 
Tlie wrniBlion and •wKite, fr>r 

Ratio gild yrtV.et, ^ .ygrn-.niiou .for chkh. Their 
reflect «ro 'Marie mth llglit red.and vorniillion. 

I'yf/otr. j^'J lirrc arc the wtne iminber of tuitJi 
m ll'v yr llovi* iis lueie are in (ho white s-itin, and 
tlie inetliod of ii'«ing ihoii is the 4iMe. The |i.ibiS 
•arc n> k!»! with ebioine er king's yellow; Ibe tii.t 
t'ot I > Hch* ochre • tlK* imdille liui r- .< jni.-.lurc of 
Iheluhtaml bron 11 oeb.e - ili.' >-1 '1 le iml !■> niade 
wUh Ithwii pink ,-;nd hro.Mi l•.■hA•. '1 h.-rrlleeli 

ore lighi ochic. The eli.id-’^.. uc '>lr« iigibeiud 
with luiuvn ]vuk and bir-ivu (•«■ 

(,'rrefi. ’I'he ku jn .i 1i;;lit je-lo'V 

gi>eii. 'riic biA'ii Si^bt? III. .-Inur’ic or kiii“’> yel¬ 
low and a very little I'lii'.'.i.m i.iue. Tue loidiUe 
lint sbo’il'i hue more I'.u’-jiiii, aid the ^It.ule 
hut is made of soiuc o: liie uii-li'le linl. brown 
pink and more Hru-?.>4jri; luiL lli.- «l-iikcst .'■liidowit 
are brown pink ami a lihle i’!iis*i.in. 

7>7*.'c^v. —The besi eri.uml lor black is light red 
for the ligli')!. .-uul Imlim red amt n little black 
f«>r U’C* .di.ulo-A'R ; lb’ iini.'hiug ctilocs arc—for the 
! light?., black, while, and n iiiHe Inkg ; the middle. 

tiiit ha's IcRS .in.l mo«o lake iiml black; flic 

I shade tint i-* made of ;in equal tpiaulily of 1-ike 
‘ and Im'wn pink with a very little bia.-k. 'Die 
' method of p’linting black is different, from tint of 


the f.)i,‘going polishes, hut, in older to remove all j other rt'l.n.«, for ns iw-these the principal thing is 
dni) jiiuces, you nay increase the*pVessuro iu rubbing, i. to leave thrir liubts clear and brillant. so in 
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-•itUto keep Uie . ehado^s 
.v-^rbertfore. b'etfui :^the'shade tidt.«d. gl^, 
the eh'a^we.-«th !t., N«rt, lay'lii th« 
■’♦ Aickvst riwdowi -withv U*ck' dud « UrtJi' flf jfche., 
: shade tint %ery';COfTecUy-t.^ef Uirt' Ufi ibe 
; who)fl hreadtli of’ lig^'with the lai^d^e tint only,*- 
all which should ho Wine exacd^y, to lhe ftto»#rer' 
of the. saiin, 'aiad .^6“ fi^«b 

>'wi(h ^liiguligW • r.. !: - \. • 

. V’7 "^^--vorr. siuiwise hxcW'.diiovjrBft--'' > '• 
t' negMfiiiy^for haok. 

'. gfoa^,,®r ^wB,‘bh'1kling8;\W, w^wp^^ bhwlt*' 

: lodian wnirbrawiu.oi^rci Vmwian Mue* 

;; and burnt Vmbcr, .ftsjrj which the eight pfjiiidp&l 
. tints are made a« fotloWi j—.* . - ' 

J,,i?eorA—'Mode of bla<^. wliilvt oiiJ- a'^litfle 
fndfon red. ' . • -'■ 

' ‘ ‘ 2.“ Z<€«d.-x-Qf hr^ek and white.; 

' 3. J'Wlw'.—0£ a brown ochse and white. 

‘ .4. .Ofire.-^Oflight ochfcl^askhi blu^, kudwbite. 

5. ffiea\x 9 ior,— 0 ( Indian red abd wlu.to, mixed 
to a middle'tint.,, . . • * . ' . : 

‘ 6. lodiSt) redf whiter and a little ' 

bhick, i|iixe<!l to a,kind of pur|>lc'of a mftlUte Cintv 
■ • 7. Sf&ne Co/of .--Of .white umber,- blimk,, and; 
Jkulian red. " '» •. 

, 8. • iWi Of bUck-ani'lijdian re*. 

' ■PaiDting*of back grounds is ‘di]rlO.^ into two 
- "MrtB,‘.the flclif lay and the tihiahtng’Hatk. . la the 
. nrst lay.'the itodent ia to begin .hjinii the' shadowed ! 
side of -the head oud paint tlie .lights^ first. Prom 
fhctice.gu'to Che grad^ioos .sni^ sUtulo.ws, which 
should be done with a urge^taol of .mi^ddb'ng 'atffr. 
'.^ess, Yery' sparlqgly w’ith the ^rje shade, and 
?Y(hil«, a ^ftie chang^4with the'WSers’^«d-'wi!l 
givpit mnreof Uie required jhue. The dark and -1 
wstfip ahadowa ahAild^ be hid before the'colors. | 
thad,,'}QW tl}^ 




tf 


TtejT^oiid part is to follow directly wlitfe tlo 
first l^J^;,'Vk-;.-t,‘'wirti thodd tints' that'are* n i 
proper' ^^hsrmbuixe and '6t^h with, begi^L. 


piupur «^ohsrmouixe and '6t^h with, 
with the and he^teuing and 
warmer coloWii^’Proto^tfie digbts 
lo the grndi^oia^,^d 

then be a^^^rge 

tool. RccQSii4^^|^UAif4 'WU suik ipid .lose a 
little of their StrdsSw beauty in drying- Ail 
grounds, at walla, 9iC., should be’ finished at one 
paiutiiig, but if any alterations should be required 
they may be ghzed with a little of the dwk shade 
and drying oil driven very bare. The dark shadows 
may likewise be strengtliened and improved by 
giazing. Reuihmndt’s grounds are rather b/igliter 
, in the lights, and have more variety of tints than 
other paiutura. He umh ratood the gradations in 
perfection, by mixing und brealting the first lay 'of 
colors so artfully, that they deceive in irganl to 
their real .".trrnglh. Viiinly«-.ke’s geiu-ral method wa.s 
to break the colors of the gro.iuid with thoi-e r,f the 
ilrajifry. • Curl:iin« should be dead colored when we 
p.unt Uie ground, and should he done «iih clran 
colors, of a near hue to the intenrlcd egrtain. The 
rty should be brokewithUieleadaod the flesh {ints. 
The murrey tint U of great use In the ground.i ofdis* 
tant objects, and the miibcr and dark shades in the 
near gvounds. After .dl is painted go ovA the whole 
Very hghtl/ with thn bofteuer, as you did the 
grottuds, which wiu make it look ngrceubly fi.uiahcd. 


^i-CqBMIGAL AO.T|ON*^'. 

,^me ^Snip«^WMl; 9 po'n.alic>t-fira', .^nd a ,blu4 .flanw 
will jbe ^n the top'of them, sowing , 

that tliewftt^^.l^li^^'.’decomMked into'its two 
CoastilBejBt lino bjrdrogen.''.The 

former to fted the Utter U liberated, ; 

.fcd'bofns .water is dfcomphecd 

. ty ttlTWisoi.. obWnsd,; ’ ’ k 

tltrooghf^ 

red-liBt! waith^iKgrw/tgat^; 

p(^d4-i^i«g. pif. ox ygeti g^t;, an d; nitrous de 
gas; hnd .^us..^hei«'alsp\twc^ ga5es..}4ni;.;V‘'‘" 
formed from aji^id. , * ' ' MC ' 

I , J£y, 32.—rCi4<wijra^ Tfvipttvtvr* 

KGriofit}/.-^iix,.Jc^^v,-\i}ie:Jue^snres:ko( strong 
sulplmric, arid"h^ o^water. ' t*be;^}xtnre will' 
not oqI^ 'W' Itef in ^antity ^lan two K«-pa- 
rofelfi^ut the heat so grhat as t^;K*"uboTe that of 
’ of bblKng water.' ’ ' " *< 1 

' JVPfe.-^Td ihow this' .in u- ■ftflifleebry manner m 
aJecAure rooch.Yt'is’.e'natoifiary 4^'®'*'pk»y a tube 
with .a doable ^oWiYaa - oelow.^ 'I'rt ii'-e 

it, fit! the atCTii, nr^ one jiHlI^mth strong snlpliinie 
.acid, (did-the'uppcf bait witn^atcr 5 eoik it, nnd 
'tunit itepside datait.w ‘I'li^^WnuLion of vo 
.when toe water mixed 

will be seen in tlio tithe.’I' 


5^' 


-or' 

•Wv 


>0^ 


mdtf be lens ffinn n iluarl. 

IntOA .auf^Klif^dlure put a ]>int of spu-its of time, 
UU^IOM@|||lwk pint of water ; stir Ihrio . t-'vrthi-r, 
warih, but not^lill the int'aMinc. 
' 34. — Clenriity axi'ay of Siit>w by Sti'f. — 
together equal parts of snow and s^alt. 'I'he 
m will liijito and form a li(|uid —^ colder ilmii 
either of the two before mixitig. 

.Vo/e.—Sait is often spriuklfil upon snow to 
clear the pathways, Ac. So great a degree (*f 
rold is produced by the mlxtuic, that if not suept 
off iininediately‘ihe hiine tliat rpmiiiii.a will pene¬ 
trate the shoes, and chill file feet uf ihe travellcV, 
infinitely more thah the snow woulil have done. 

Px. 33 .—Chmuje of CiMr .—To a solution, of 
galU add a solution of sutpliulc of iron, both 
nearly colorless, ami liUck ink nil! bo formed; 
add some hydrochlorrc aciti, the black color 
will disappear, and the soluticm bciv^me colorless 
again. : 

Kx. 36.—Make a veiy weak solution of sUlphafe 
of copper and add lo -it liquid ammonia; it will 
become of a most Iie.tulifa] bine color, such as 
we see in the shop windows of the 'rhcrr.UtS 

Ex. 37. Cbango of Taste. —Sii]]diiiric nrld is in 
tbe highest degree oour and*-coiTosivc—potass iias 
an extremely nauseous' alkaline taste. Mix these 
together,,'^d they will make the nevly tasteless 
salphate of potass. > 

Er.. ’SS.-^C6anffe,-if Aii«//.—Nitric add has a 
most imi^nt odour, and li({||td ammonia not less 
so.^ Mix theke together ib such proportions that 
they mutralije each otU«r—*a perfectly ^ntless 
suit, will be obtained, ‘ the nitrate of ammonia. 
Ammobfa itelilfv tliongh so pungent in odour, is 
formed from tww.sceutkas ga^a, hydrogen and 
nitrOaeo. 
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rob tqgeftcr oa 

a itsp^a^ |iie(^-o;'UiiDe, a^d an equal quan. 

, tliy of saJ-amititmtac; andid^u^b' 

;.;gpjiarfttcly tftey itw^ lib.jqe&t,’^ when cotpblnea,. 
' a {Mwurfal pdowP;^ att^Un aaltr iHIl be 
• , the abbye'e;^i>i»efl|i»j^ibft cfemllcal.ndUo^:^ 

, nhijjf nnmerona' N^J^phas^ 'phoning how ‘ 
f^fppjt iwe t)te 'catf^y^^.produco'it. aDd at the' 


■., • . . . .V. i T^ i j i, . ' ^; ,,, 


■sr.'i 


t-'.- .'.• 

.5**' 

T. 





the pecid^char^*. 

r..the cliemieal ^eipenta had be^ 

a'li^ent 


_ . _/brem»tiwi 
■^E^teHi^bte.OD^th 
WstlcVof.the cbemtc 
. fKii^d cpiii2)ared }. Ibey IriU then fbrnti a aoSnept of 
Aaiila^nalpeVati’op.*’' ' 

Sjfj^lNG ARTIFICUt.»fAG^^E1*a ^ 

<i frvn. |48. tdat cMclibfe^O 

HeTM-idiob‘‘inajfo«ta afe 
lliose whiclra^ve tjie fbrm of a borse^aUoe,; and 
tlii:) Tor.n i^^S^endlf speaking,'^'e most convenieni; 
fi>r use, and ^K^he prdspnatiqa' of their magnetic 
j-nwer. lu aft^yperimeutS'qhpre'a-lar^weight Is' 
It) hi.' Iifred, Ujtih&^-shocDvagiielisindiapeiuable'-j 
Mill it) coitscquencj^ the trto poles being brbqgbt^ 
i'S'i-fht;r, thc'jr Ma^i'j[)c-aubi^nte«l with grtat.ad-' 
‘for mPgM^i.)g ■(|^bari.b'y tbd uetliill 
t)i '-i ■ ' ■ 

In nnler to fot^i^^^wftrful magnetic battery,' 
tls»' l>o^t way is to-umt^4 number of shjylar horse-' 
vhii.i mairiu'ls, with slmiltir poles' tbgctlier,, 
ami tu li.x tlieiu firmly a eara' of copper 

"r l^.itlifr. Tlir foUowh^-fi^i%e meting rceptn- 
i..A,(U-<l ;ui«l»usi;d liy Pr6fei^tf^|£drlow.:-^*He too^. 
bus ui i>ti‘ul twi‘Ue inclie^lll^^-^te having, bmit 
(b>-m!nto (lie lior!)e-shoa shhj^''jM^was 
six Millies, tbfir breadth one lnt^^;§H|^hCatrved 
)>krl, and tbr^-rouvths uf an loch 
ti''s. and tlrnlf thickness oiie.fourlh o^T 
'riicy were (iled very iiicely, so as to eqn 
and lies ll.itly \i|)Oii OAch other. They werC' 
diilled wifli three lioU-s in each; by means 
skietvs passing; through these holes, Nine horse^^ 
shoe bars were bound togeiber. ’tt'^hen the heads 
anil ends of the screws were cnnslruclud, so as to 
Iciivc the outer stirfaces siuiK>tli,>thc mass of hats 
was fill'd as if they were one ptece, and tlic surface 
made flat and Kmootli. When 'die bars were separated 
they wore caivfaUy hardened, so ns not to warp, 
and when they had been well cleaned and rendered 
bright, but not. polished, they were magnetUed 
aeftarately in tho following moouer 



• 

Wlten the two extheibitlei of tha bar are connected 
by a p'lece of soft iron, the magnetism may 
developed in the two halves by Duhamei’s method, 
as* in the aimeaedVUguro ; or, following jEpmus, 
we may apply a strong magnet to «ch pole, and 
connect their estremitics, .either witha piece of soft 
iron or anotheh magnfet, or we may.*apply two 
Ijorso-sboc ma^eU to each otW, as in the anttexed 
figure. Uniting-the polos Whkjh, art! to be oN»i»Uwry 

Durji'*' • 


t^msi^t pr’mas^As arc^i^Ved- iit «ni 
<pf* tbi^ y«ys^ •fbO'-ate titan to he magiAtkedsii^F 
dao^mr .'b(i^;Sb‘>e «y. pjeemg its bondL 

te wWt'istb'^ |^$>dbttth' pout of one 6f 4^ ' 
, horscrShoe^lkaTS, autfd .then. coTi^lng the; .moveabnL 
Disgnet round and'rpmid^ but always ia'the/«amey 
dir^on. ■ fn thU way a very high degrw of tha'g*^/ 
oetid Tiiine m^y be'conimtmcated tSvekpb. of, 
mSt* bdrt. "^eo thu is donefh^ .arS ^ ,b« seuni-'^ 
'te^ by the thi^'yrews, aod'tMr poles or,.extremis 
^ 'confiecfrd by <• piece of* soft irod, og 
having- St its a ho^ Jif-Sdapending any^' 

t-elait. . Asthejlfting'ppwoi:*’depends'««* '' 

eiirBfe,^ntact of tho’polgs Of 'tbe ms^fnets with .thg' 
liftet^'the'^trroTOes -Bbonld, after bnojeniag, .T )0 
p^ierly rubb^ dowivvildt .pi^(y upqiva flat su-c^- 
'mce.' •* " ' •’'■■’’■y''' ■ : ' , 

. A magrnd of thie«i2«7aud furiji.wus found by. 
Professor Barlow to' eijfpendbut. 
he aQi^rwardk found that a.-greatcr propo^onal < 
power wuld be obtained by >i->ing: batii ihat^-ero 
long hi rtjmparison ivifh their breadth, ■ • 

ProfenKr ft<rr/stt''s JtfefAorf. *—The foUotriHg''* 
Vnethod of making artificial magnets isbotlfarimp^ 
'imd.'efficaciotis jibe, .and'bas:be<sii pt^cilsed-nsucoess- 
iFulty by ProfMSor Barlbw. Having (JccisttiiT for 
thirty-six magnclsi twelve ittdios long, onsf und a 
fbuHh hre^, and seven-sixteentbs of an inefa thick, 
hd placed tbirty-sig bftW'of steel, -of tbdSe diroen- 
•\ionii on BtAble<*s6 as to form a sq'jare, having 
baw on. each iriJe^ the marked Qf^north pole of 
iup la contact With flw !tinioarkcd or 
Iglf-.fthe angular poit^ of tho squ-vri* 
gea.^ 4,he bars wcrt'Wought into r-on- 
ttefi’a^^ tha whs filled 

up by-qj^'cee ofih>h‘eii|e;|net^^* quarter scpiare 
and scven-siatceuths of an linih' thick. The h»rt>o- 
►T)«)c-nu»gnet doscrihed in the^pteceding seriion was 
set upon one of the bars, so that it» north polo 
was towards ihc unmnrkcd end of fhe b.vr, .iiid w»b 
tliPilcaiiied or rubbed al.roif tbc four shies of the 
bars { and the op«'rafioii aJl^ ennfiiiuod till the hort-*- 
ah»)e magnet had g‘»ne twelve limes round the 
aquHTP. Without removing the magnet, rai'h bar 
was turned one by one. bo »s to mrn flu-lr lower 
.sides nppermoBt. and the horsc-shoo magnet was 
made to mb along the four sides of the iquaije 
other twelve times. The bars were th< u highly 
magnetised; and the whole process <'id not occupy 
more than half an hour. ' 

Knigkt'it Method, or Iron Paste Magnets.—XU 
thoifgh the following method of making a magnetic 
paste has been given in almost every treatise on 
magnetism, and was kept a eecrdt hy ite inventor, 
yet wo have no distinct informatioo that it hits been 
found auperior in any respect to steel as n vehi.-le 
of magnetism. Mr. Brnjamm Wilson communi¬ 
cated the method to the Royal Society alter the 
deattuif Mr. Kuight. 

li^ng providud lumsalf with a large quantity 
of clean filings of iron, Dr. Kuight put them into 
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a flint WHS more than one-thif«l,.fQU of c}^ Dr. ^otbifcrgiU, who had seen Mfi Knj||ht’» p«te 
■. w’»t*r }‘,i« then, with. great l^ar,the niagtietaia hie own poseeesion, urs^'thair «be mass 
anrt f™ many hour* together,TOal the . had the appeantOjCe.^ a piecoof blaeJt t^, though 
^Hon lietwinn tlic fifing* ^jronhy thi* treatment -lesa ^hintag./-He Informs ns aUo tJ d reiry i^marlt., 
farght Iweak off «AcK «aaU pacts as would reroain able fact, if it.'be tfue, tiwt while' the poles of ;g 
Spspcndeti irt the' water for some time j tfw, ob- ' najwfal loadstone’, ot of the hardest stee^ magnet, 
r taimn^ of which »«jr smali particlBW ia eofBcient , could be changed^ Hipshibf the paste magneht were 
'* Suanfiry, seemed to'hirA to booneof the prio^pal immoveable-. A amaH-j)'i^',.'of about half ao-Jnoh 
drsitlerata in the e-xperimtht. The water being by Sfjnare and oue-fedrththicki was powerfully ma^etic 
tUs'treatmcnt bendered very moidy.'.iip poured it *( though nnarmed; Ktdlts polrs could iiot be altered 
into a, clean eartlien vessel, leaving the filings be- though it was placed .belWitwi two of *Mr. Knight’d ; 
hind; and-tthenthe wafer hud rtood-iong enough Iw^egtandmoststrofiglyhnprf^grtiitcd'mfignetiobars.;., 
to Income clew, be**o»red it out carefully, without Conceiving that ^le powder .which formed., 

. dU'urWng- such pf the iron sedimeiit as itill *re*’ ba^s of this paste was the Wac# b^de qf, iynn,'or 
naaiiie«l. whfcli-was now fedoced-an almost iui- tH/iriial Ethu/pt-, M. Cavslio has given the foUi^wng 


palpable powdet*- . This powdeUwas afterwards^re- 
'-inovod inro aiiolhcT vessel, in order to dry it; but 
' aa hr had not obtained a proper 'qnaatity of it by 
this first step, he was obliged to repwt the process 
.'many tiiu***.*'Having at last procured enongh of 
.this ifery fine powder, li>e next thinf^ to be duiif 
was to wake a paste of it, and that .'with some vo- 
. Liuli'whH-U'«xiuld obtain a t:uustdc'raMc quaittity of 
;ihc phlogistic pnnclplo. ■ For this purpose he 
had recourse to linseed oil in preference to all other ^ 
fluids.' With these two iogretiimcs only ha made’ 
H stiff piste, taking patiicniar care to knead it well 
heioru he moulded iiinto oonvenientshapee. Borne- 


receipt for iuiilatiuif natural magnets; but hg^oes ’ 
not say that the mggnets mnde by it nr^-better 
than Ihose of steel. “Take tome niartial Ethiopa re- 
dure<f into a very'fine powder, or, whidh is more 
easily procur^, blickoi^dt nfiVan, the Mftlles which 
fall from red-hot iron when • hamin^rtjd, and are 
finuid abundantly in smiths* shops, ^^this powder 
with drying lioiwed oil, M a* to forai'ft into a very 
stift’ paste, and Rlinfve it^n a mould,80 ns to give ii 
any formyoirreq-uire, rtijctherof atert-llii, ahummi 
head, or any other. 'I'his douj^rpul it into a w.irtn 
place for'some Weeks, aiiii il 't^ldry so as to I c- 
■cpmc, very hacd; (fce; render it wognetic hv 'be 


. tliucs, whi^ the paste cemtinned in Us soft state, he l^h’^h'atiOn of powerfufikuagnets, and it will acquire 
'Would put the i«i>res.sioii of a sealoh several pieces, a eowidecaife power.'*^- 
cue of which is ia theUritwb Mngeom. This pa^e 


' |k ''0 put upon "'sud, and sometimes on .tUes, in 

. order to bake or dry it before a moderate fire, wt 
saiidut a font distance. 'I'he Doctor found that a 
moileratc fire was' most proper, because a greater 
degree of- heut 'made the composition frequently 
crack iH*%ftany places. * 

“The* time necessary for baking this, paste was 
gciicralW five or six hours K'forc it attained a 
»n>ri''ient ^rtgree of Imrdncss, When thubwas done, 


ACTION AND RIS-AOTTON. 

Action and equui um! ('ovinn //.'* 

Ir.a man in ouCjj.wat pull at a ropji; utf.iclu'd to 
another fhc'two b(j^'.will*a)>pio<ich. , K thc.v*;fy* 
of equal size dVfddoidk-they wiI) boili nH)\r a' the 
same ra^, in.^lp^ever of the boats the lo-ui mfy 
be; hu a diffcrciu-c in tlic h.t.,'!, and 

will be u*c•orre^)*ondin:>■ iblfcicucc 

!8!i l Jh** HtVe^I baked pieces were become coM, he [ Ji||if^^ij^iw<nties, the Rwallcr hunt moving rlio fa-stc-t. 
ivc ihcni thar.magQctic virtue in’.my direction Btagpet and u piece of irmi attract cucb other 

byplacingtbwnbelwecrf the’extreme c whatever disproportion tbire is between 

of hi.^ niog.wme'.'Of artificial magne^^:&|iF,--.^.fihr fte ni.i.sRes. If cither Ix; bal.inccd in a'.sc.'ilc.’ and 
s’icnndsormore, ashesawocuasiui^-Syl3t&Sdi»0t6d other l>e then liruuglit uiibin h eerluin diRtance 

the virtue they acqvdttd, ^Mt-wtoe'-ony -benrath it. (he wiy s.iam couuirrpoiRe will be 

one of these piece*,.WjUkhitild.bk^weM any o^ia beat required to prevent thcir npiuoai'h, wldclirver he 

tcn-g<tinc.< l*Af>r, wii&>itw:'^ol«s 'porposclyHwertcd, in the scale. If lht> l.vo were ban^in;,' iic.nr eiich 
it mitjicdiah'Iy of itsol^fumed about to recover its other as pendulums, they would upprodch and meet; 
nii'Urul direction, w*liii;h the force of theac very hut the little one wuiiU }){'rfiM'ii) rti.ire of the journey 
jiowcrful b.iiH was not 6ulficient to counteract.** in proportion to its liiticneas. 

After giving tlu- preceding method, M. Biot leinarks, A man in a boat pulling a rope uttuched to a larq^ 
that it consist in pructirtnc a very fine powder of { ship, setons only to move the boat.: but he rcniiy 

iron n Ulllc OMdatcil, all the particles of which lie raovra the ship a little, for, supposing the rusistani'e 

ui'itad by means of linseed oil, or any other sub- of the ship to be just a tbou-saiid times gi-eater than., 
stfiiicc tilted t(i give them a proper degree of oxy- that of the boat, a Ihousand men in a thousand 
ge«a(Ii)ii. “ WInm this paste was nwgnelised,’* t boats, pulling simultanpously in the same mdiincr, 

Hi! continues, “ p.ach particle of the powder became ^would make the .ship meet Ihcm half Wiiy. 
a#rn.dl iringnct, in which the development of the . A pound of lead and the earth allract each other 

with equal foi'ce, but that fxnw makes tAe lead 
approach sixteen feet in a second towards (be eaflh, 
while the contrary motion of the eartli in of eenrso 
as much less than (hie, as the earth is weightier than 
one pound,—and U therefore uunotu>ed. Speaking 
strictly, Itis'tme, that even.a fi^atbar fulling lifts 
the earth towards it, and that a man jumping kicks 
the earth away. ' , , ' 

A spring unbending-between two equal ’bodioi, 
throws them off wiih'-equ^ velocity f if between' 
bodies of fiifijer’ent magullkdes, the velocity of 
the smaUer. body is greater In proportiotk to iU 
smallness. 


ms^giietiam might be very powerful, on account of 
Mutable degree of coercive powder prdduced by 
the o.vygenation ; and the homogeneity of this state 
«n bU the particles, os well as their extreme teouity, 
might (five to the whole system the most favorable 
arraru;.-iii< utx for receiving a high degree of mag- 
iieti.am. M. Biot. conceives that a somewhat 
analfjgoii.< eir* « ( might be obtained by sfeel of an 
equal and h' nenmooua grain, the carbon giving a 
coercive power like oxygen; but lie thinks that (he 
paste U likely to form better magnets. He in ht 
opiaion also that some povteiful natural mvneta 
may owe their virtue to the union of similar qualities. 



MAGAZiXK OF SCniiN'CE. 


Oniiring. a (ufnoot^ tbe.guqi .FecoiU with-even 
mom motion Of ihonientiuiii m it than the batl kajf, 
for it auflen, ' r««aotioa tkif the expelled gtth'. 
. powder as welt ns t<,thd ball | But Che momentum ' 
in the i^uji .bein^ diffured through I greater jpaalt, 
the vpiucitj’U small aiid easily checkeU. 

^rbe recoil of a li^t./oifliitg piece will hort the 
BhoulUcr, if the piece be^ot held elo^' to dt. 

A ship in. chase, by firing her bow gflmsi retards 
her motion $ by firing from hn tternshe quick^s it. 

'. Aship.firlngabr 9 adsidti,beebi or inclines to tlie 
oppdsite side. 

A vessel of water siwpended by a cqnl haogS 
pcrpudiouUfly f but if .a bole be opened in one 
8ide,^><Q as to idlow the water m- jet opt 'there, the. 
vessel will be pushed tp the other side by tbe' re> 
<wtion of tiip jet, and will so remaiq .while it, flows. 
If the bule. be oblique, the vessel will constantly 
turn round** * ■ 

A ve.sSul of water placed Upon a-floating piece 
(if plunk, and'^uwb^ to throw oUt a jet, os in the 
Just ca!)<*, moves the plonk in the opposite dicectiou. 

A klcaui-liout jnuy be .i^iiven by wuking' Iho 
ni^^i.ic puTn)! or -^squirt water from the stern, 
of making it, as usual, move p^dle-wbeels. 
Tii'^tc is a Khs of p^er however in'thib mode ,uf< 

iij.pljing it. * ■- u," 't 

A man filiating m.'db'.Sinr.'r boat, and blowing 
Ftrciir;))'with a belloi^C towards the Btrrn. .pushes 
lij.iiv-il onuiirds witilt. the same force nilb whiob 
tUf .ii'’ iomu-'* Iioui the iic-llow.< pipe. - 

^k^ -ri.ckct u^ccnd^^,.because, uffer it is I 1 gb(c<^ 
tlx- lower p;n( always producinlr a largo quantity 
ot Hi-ii'‘oun till'd, wliirh, in expanding, presSca 
ixh •inU'mi tsc ■■•ir bi'low*bat jdso on the rocket 
.ii)ov,-, .iijii tlm-' litU iL The aAwut is aided also 
hy*(iv mvili'f riie iiickct fromv,tb»^park'-of its 
vii'<.-laU9>’, wiiii'h IS cmist'uitly horftiliq^'duvnnards.^ 
Ho wus 81. fo olish niai? who thought-.-^hdAhad 
found the TIviinh of commanding Hlwaya''’u 
wind fur his plo-iMire-bnat, l)y oi-ooliuy an ivmeoiff 
bcMiiws in the ulcin. ’J'hc bellows and sails acteid^' 
Hg.'iiuht eiicR otlier. and then; wa.s no motion : 
indeed, in a jierfect calm, there would be a little 
luckward motion, hrc.uiue the i-.iil would not 
cilti'h all the wind fi-um the be'iuwH. 

A man siijiportcd on a tbiatl.i* plank by walk- 
itig towards one end uf it gt\es it a motitai in (he 
diivetio.n oppoMte. • 

A man using uii oar, or a stiMin-cngniu turning 
paddle-wheels, udvuurcs exactly witli the Corce 
that drives the w-uter astern. 

A swimmer pressing the waler downwards and 
biekwanla with ,his haod.s, is sent forwards and 
upwards with the same force, by tlic re.aclion of 
the w;itcr. 

And a bird flying, is ujibeld with exactly the force 
rilh whieli it strikes the air in the opposite direction, 

A iniu^iifshing against the ground with a stl«'k, 
may be eousidered as c<»dlprcssiiig a apriug betwron 
tU<* earth and the end of hia stU^k, which spiibg 
is therefore pushing him up as much as he pushes 
down 5 and if, at the time,' be were balanced in 
the scale of a weighing beam, he w<Hild find that 
he weighed just as luuoh less as ho wero pressing 
with his slick. 

Tliug an mvttlid, on n spring plank, or chair, 
who by a trifling dovrnwanl pressure of hiii hand 
on a staff or on a table, ^dhses bis body to rise and 
fall tlfrOugh a great range, and thns obtains die 
advautago of almost passive oSerci.«e, is renlly 
lifting hira«-lf while he prwsetf downwiuds. 


>'V}ien a 'cries,-olvIrnoelEing his head against 
p table or ptoe c^-glass, bi-i^. cbO)saoul]i'. told, * 
tf^ly, that he has given oa'lWrd a Wow as he h^ 
"teceiv^ ; although hia. phlif^phy; probably look- 
iiig ebicfly^to'results, biaolcs ^ l.iblej'JcFf his head 
hoftr and hia^ead for the'glass broken., ? . 

'.The difference of piomefitam ac(|utredx in.a full 
of one foot, or orseTi*)riiI,'.i& Well knowas-tHetcorw 
responding inten«irius of ‘A^aotion ape unpleasaAtly 
experienced by a man who sits down in'uo'easyi 
vbair, or who, in- aittiug. down where Be suppoMd. 
.a, chair to be, unexpectedly reatdies .-tbe floor. - • 
^Vliat oiotiott the wind luta • given ,to a ship. It 
baa itself lost./diat- ia to say, the ship -haa re-acted . 
•11 dhe^ moving air; as ia seen when one vessel ia 
becalmed under the lee of another. 

When one billiard -bWl sirikes directly another > 
ball of equal size, it Mops, and the Second ‘ball! 
piwetvla with"'the whole velocity which tbc first • 
had-rthc actVn which imparts th^ new motion. ’ 
being equal to the'.rp-ncLipn which■ destroyathe- 
bid. Although* the transfeieoec of riiotipn iu such 

» cue Be^me to' be inMunUmcoUa, the 
v®*dly progn^sive, ind os follows. Tlie a^rOach-, 
Ing'boll, a certain point of‘tiipe, .has JnM given- 
half of its motion to the, other ,eqnal tall, a^’if.-*- 
lioth were of soft day, tlicy- would then proceed' 
together with half the origiiied irlocity; but as 
they are cWiC) the touching parts at the moment 
supposed (fro. eompressb-l like u apriii^ lietwi-en 
the baj^s, and by then expandinx* a.»d ’qserlimj-. 

force jpciuatly lipth ways, tJicy (hniblo (he- velocity 
.of the fvremosi ball, and dusU-oy aitugciher Clio 
motion of (hat behiud. 

If a billiard-liall be prupelird ^jiist the ncaiv.st 
oneofarovy of balls wjual to i'tK-’lf. ft romc^s lo 
rest 48'in the last case desnibed, while tlie ’furtlu<t 
ball of (he row dart-s oiF, with iis Velocity,~ ih..* 
intermediate bulls having esch received and trans¬ 
mitted (be motion fb a-twiakliux, w ithout appear- 
:4pg,^uiselvcs to move. * 

3 :'^ further illustrative of the truths, that aotinn 
pj^^rc-acUoii are equal and (mntrary, and that m 
•v.ei^lbase-'bf.lMi^ Imdies striking each other, (li. y 
maqr-^j'bB'. ''regarded- as. wmpre^ng a very ‘sm.-ill 
strong spriug hetwean .tbtnu, we may meniixu, 
that when any c'asric body, ss a billiard-hd!, 
strikes .-inuthrr Ixxly larger l^iuu it*clf, le- 
liouuds, it giM“5 lo tint iiihcr, *not duly .ill rlie 
imiiiuu wiiidi It Oiigiucilly pusbessed, lhi< 
duuu nt the momriit when to ic.'t, liut 

an additioiinl <ian:itiiy, (t i.d dial wall r! 
it iccoUs- -owing to llii' cq buili <»i 

lions of the rcpubnins or ,iiuia, cli il.c 

recoil. When the dill'erciu-i' of m/c lirtwce 
Inidics is very j-iv.at, (he i\riiruma vclot’ity n 
sniallcf is nearly as great as Us .uhunnng n ’lion, 
was, and thus it gfves a inon-pnlnm t'l llie ody 
struck, nearly doiiblo of wind it (»nitiuidly 
possosed. llii.s plu’JionicuVtu coiistititcs the paia- 
doxiciU ease of uu efl‘ ct being gieater then ils 
cause, aud has led pcisoin imperfectly acquainted 
with the subject, to seek from the principk’. a 
pH'p^iuiuu mobiii’. A hammer on rebounding 
fiou) an anvil has given a blow of nearly dou'do 
tbo force which it had itself, for the anvil felt its 
full original force while stopping it, and then, 
equally with itself, was .affect^ by tlie repuhion 
witicli caused its return. 

Mauy other iiitcrcsthie fn»*U might be odducn! 
s8 esunples of equal action and rc-sclion, but 
these will suHit^e. 
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To the Editor. 

Sim.^Finding: that your Magazine gives full scope 
to the pleasing science of Electricity, 1 send the 
follovring neir experiments, presuming that they 
will be ncceplable to some of your readers. 

* P. WA08TAPP. 

The following experiments depend chiefly upon 
the construciton of a wheel, called " The Vertical 
Duchargi/ig Wheel,** which is as follows :-7-A B ia 
a piece of light, c!ose*grainrd wood, | an inch 
thick, 4^ inches diameter. Eight holes are bored 
in the circumference, f of an inch deep, S-lflths 
wide, in which are fixed eight stems of solid glass, 

inches long : on the other end of the stems are 
cemented hollow brass balls. Fix the wheel either 
Tertically, as in the drawing, Fig. 1, or else hori¬ 
zontally, in either rase free to move round on its 
centre, and with little friction. To pnitbe wheel in 
’ motion> get two quart Leyden jars, with covers and 
balls. Charge the jar P at the positive conductor, 
and the jar N at the negative. Set them so, that 
the balls of the wheel will just pass the balls of the 
jars. Give the wheel a trifling impulse with the ‘ 
Anger; the ball F is attracted by P—it receives a 
spark—is then repelled, and moves on until it is 
attracted by N, when it gives a spark—is again 
repelled—so that each ball is twice attracted—and 
twice repelled, in each revolq|ton. The velocity 
increases, and continues until the power of Che 
electricity ia not greater than the resistance it meets 
with. If the table is not a conductor, a wire or 
chain must be laid between the jars. 

In the above it is to be supposed, that the wheel 
If fixed to a wire, which runs down a hole bored in 
the upright part of the stand C, and resting at the 
loi^ end upon a plug of brass, driven into the 
ztand or it oiay be inserted into the bottom 
of the Hljiad. The reason of this adjustment, 
which U ik| 1 be teen is not neceessary for the auece^ 
of the ezpbfiment, is that the wheel may he r^r 
moved at pteeaure, and another anbstituted. 

The fforuontal Ducharging Whul.~ 

French ** Dictionnaire Methodiqdh,’* is one'^^re- 
aented exactly similar to the above, but working 
borizontiUy, aa 4 .l!bJi^ 4 ^Qi 0 nfb perhe)>s not such an 
imposing experimibtt il more successful, ea the 
friction of its action ia generally leu, working u it 
doM upon a fine point. 

Fig 2 exbibita a wheel of this description. The 
central portion is of hard wood, with the wire 
which is to bear it below, and four short brau tubes, 
fthere may be any number,) into each of which a 
■oUd glass rod is insert^, bearing a ball with 
figure at its outer extremity. Upon the sam^ 
principle as before, each ball is alternately attracted 
and repelled, when placed in a proiter position 
between the charged jars. Many modifications of 
these experiments may be made, all of them sub¬ 
servient to amusement. For example—'the vertical 

wheel may represent a windmill, a water mill, a 
tread mill, a train of wheel-work, or mey work a 
pasteboard model of a pump. The horizontal 
wheel may, by carrjrlng round with it a clapper, 
set of bells, properly arranged, and for 
;Ot]ier purposes, wMeh will r^ily suggest 
^ Ives to the iogeuiona. Though be it observed, 
tbi^f^r some of these it is requisite that the me* 
sddiie thpuld be kept in motion, that the jars may 
aever loH^ except a small portion of their charge; 
for it will be found that it is the inteneity of the 
dharga which the deg r ee nf aUrtetioo 



and repulsion, and not quantity ; thus wiih a large 
battery, weakly charged, the experiments will not 
succeed, but with sma& jars fully charged, the 
succeu is certain. 

Wheels of the above description will alsd set when 
made, placed properly between the prime conductor 
and the ground, so that each ball in the rrvoluiion 
of the wherl may convey downwards a small portion 
of fluid. And still more rapid will be their motion 
if placed between two balls ; placed the one on the 
negative, the other on the positive conductors of a 
machine in action. 


PHENOMENA OF SPRINGS. 

Etzut one ia familiar with the fact, that certain 
porous soils, such u loose sand and gravel, absorb 
water with rapidity; and that the ground com¬ 
posed of them soon dries up after heavy ahowers. 
If a well he aunk in such soils,.we often penetrate 
to confiderable depths before we meet with water ; 
but this is usually foun^ on our approaching the 
lower parth of the formation, where it rests on 
some impervious bed; for here the water, unable 
to make its way downwards in a direct line, 
accumulates as in a^eservoir, and is ready to ooze 
out into any opening which may be made, in the 
same manner as we see the salt water flow into, 
and fill, any hollow which we dig in the sands of 
the shore at low tide. 

'I'be facility w(^h which water can jiereolate 
loose and gravelly soils u clearly illustrated by 
the effect of the tides jp the Thames betwee^ 
Richmond and London, The river, 4n this 
of its course, flows tbrongh a bed of gravel over- 
lying clay, and .(be porous superstratum •ia alter¬ 
nately sa^^ggpd by the .water of the Thames, as 
id,then orained agsii^o the dia- 
hundred feet from the banka when 
ifoUt, so the wells in this tract regularly 
and flow.* 

'If the transmission of water ilirou^ a porous 
ibedrem be so rapid, we cannot be surprised that 
springs should be throwu out on the side of a 
hill, where the upper aet of strata consist of chalk, 
aand, or other rmhtive soils. I'be only difficulty, 
indeed, is to explain why the water does not ouxe 
out everywhere aloof the line of junction of the 
two formations, so as to form one continuous land- 
•oak, instead of a few springs only, and these far 
distant from each other. The principal cause of 
this concentration of the waters at a few points 
is, first, the frequency of rents arid fissures whieft 
act at natural drains ; secondly, the existence of 
inequalities in the upper surface of tiie imperme¬ 
able stratum, which Imd the water, as valleys do 
on the external surface of a country, certain 
low levels and channels. 

That the generality of springs owe their supply 
to the atmosphere is evident from this, tliat they 
become languid, or entirely cease to flow, after 
long droughts, and are again replenished after a 
continuance of rain. Many of them are probably 
indebted for the constancy and uniformity of their 
vohime to the great extent of the subterranean 
reaervoira with which they communicate, and the 
time required for tltese*«o empty themselves by 
percolation. Such a gradual and regulated dis- 
cdiarge is exhibited, though in a less perfmt degree, 
in every great lake*which is not aenaiblv affected 
in its level by sudden showers, ^t only slightly 
raised; so that its channel of efflux, initesd m 
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being like the bed of a torrent, U enabled to carrj 
off the aurploa water gradually. 

Much light has been thrown, of late years, on 
the theory of Artesian wells,*' so called because 
the method has long been known and practised in 
Artois ; and it is now demonstrated that there are 
sheets, and, in some places, currents of fresh 
water, at various depths in the earth. The In¬ 
strument employed in escavatiug these wells is a 
large auger, and the cavity bored is usnally from 
three to four inches in diameter. If a bard rock 
is met with, it is llrst triturated by an iron rod, 
and the materials, being thus reduced to small 
fragments, or powder, are readily extracted. Tu 
hinder the sides of the well from falling in, as 
also to prevent the spreading of the ascending water 
in the auroundiug soil, a jointed pipe is introduced, 
formed of wood in Artois, but in other countries 
more commonly of mvlul. It frequently happens, 
that after passing through hundred of feet of re¬ 
tentive soils, a wAer-bearing stratum is at length 
pierced, when the fluid iiqinediately ascends to 
tht* aiirriuse and flows over. Thr flrste'ucii of the 
water up the tube U often viuk-iit, so that for a 
time the water plays like a fountain, and then, 
sinking, continues to flow over tranquilly, or 
sometimes remains stationary at a certain depth 
below the oriflee of the well. This spouting of the 
water in the flrat instance is probably owing to the 
disengagement of air and carbonic acid gas, for 
both of these have been seen to bubble up with 
the water. * 

At Sheerness, at the mouth of the Thames, a 
kw^l was bored on a low tongue of land near the 
sea, through 300 feet of the blue clay of London, 
below which a bed of sand and pebbles was entered, 
.belonging, doubtless, to the plastic clay formation : 
when this stratum was pierced, the wi^r burst up 
with imprfUbUty, and filled the well. ^ pother 
perforation at the same place, the water found 
at the depth of .328 feet, below th^ surface iday; 
it first rosesrapidly to the height of 189 feet, and 
then, in the course of a few hours, ascended to an 
elevation of eight feet* above the level of the 
ground. In 1824, a well was dug at Fulham, near 
the Timraes, at the Bishop u& Loudon's, to the 
depth of 317 feet, which, after traversing the 
tertiary strata, was continue through 67 feet of 
chalk. The water immediately rose to the surface, 
and the discharge was above 50 gallons per 
minute. In the garden of the Horticultural 
Society at Chiswick, the borings passed through 
19 feet of gravel, 242 of clay and loam, and 67 
feet of chalk, and the water then rose to ^e surface 
from a depth of 329 feet. At the Duke of 
NorthumberUrnd’s above Chiswick, the borings were 
carried the extraordinary depth of 620 feet, so 
as to enSa^hc chalk, when a considerable volume 
of Water was obtained, which rose four feet above 
the surface of the ground. In a well of Mr. Brooks, 
at Hammersmiih, the rush of water from a depth 
of 360 feel was so great, as to inundate several 
buildings and do considerable damage; and at 
'I'ooting, a bufficieiit stream was obtained to turn 
a wheel, and raise the water to the upper stories 
of the houses, in the Iasi of three wells bored 
through the chalk, at Toys, to the depth of aeveral 
huodred feet, the water ^ose thirty-two feet above 
the level of the soil, and the discharge amounted 
to three hundred cubic yards of water every 
twenty-four hours. 

Excavations have been made in the same way i n tiu* 


depth of I ight hundred, and even twelve hundred 
feet in Fiance, (the latter at Toulouse), and with¬ 
out success. A similar failure was experienced ip 
1830, in boring at CHk-utta, to the depth of more 
then ISO feet, through the alluvial clay and sand^ 
of Bengal. Mr. Br^gg^ the B^l'ish consul in 
Egypt, obtained water between Caiit) and Sues, in 
8 calcareous nnd, at the depth of thirty feet; but 
it did not rise in the well, The geological structure 
of the Sahara is supposed by M. Rozet. to favor 
the prospect of a supply of water from Artesian 
wells, as the parched sands on the outskirts of the 
desert rest on a substratum of argillaceous mail. 

Among the causes of the failure of Artesian 
wells, we may mention those numerous rents and 
faults which abound in some rocks, and the deep 
ravines and valleys by which many eountriei are 
traversed; for, when these natural lines of drain¬ 
age exist, t^re remains a sinall quantity only of 
water to esupe by artificial issues. We are also 
liable to be baffled by tire great thickness either of 
porous or impervious strata, or by the dip of the 

beds, which mAy carry off* the waters from adjoin¬ 
ing high lands, to some trough in on opposite 
direction ; as when the borings are made at the 
foot of an escapement where the strata lurline in¬ 
wards, or in a direction opposite to tlu' face of 
the cliffs. 

The mere distance of hills or mountains need 
not discourage us from making trials; for the 
waters which fall on these higher lands readily 
penetrate to great depths through highly inclined 
or vertical strata, or through the fissures of shattered 
rocks, and after flowing for a great distauce, must 
re-ascend, and be brought up again by other 
fissures, so as to approach the surface in the lower 
country. Here they may be concealed beneath 
a covering of undisturbed horizontal beds, which 
it may be necessary to pierce in order to reach 
them. It should be remembered, that the course 
of waters flowing under ground bears but a remote 
resemblance to that of rivers on the surface, there 
being in the one case, a constant descent from a 
higher to a lower level from the source of the 
stream to the sea; whereas, in the other, the 
water may at one time sink far below the level of 
the ocean, and afterwards risc^ania high above it. 

Among other curious facts asMrtained hy aid of 
the borer, it is proved, that in strata of different 
ages snd compositions there are ofien open passages 
by which the subterranean waters circulate. Thus, 
■t St. Ouen, in France, five distinct sheets of water 
were intersected in a well, and from each of the|e 
a supply obtained. In the third water-bearing 
stratum, at the depth of 150 feet, a cavity was 
found in which the borer fell suddenly about a 
foot, and thence the water ascended in great 
volume. The same falling of the instrument, as 
in a hollow space, has been remarked in England 
and other countries. At Tours, in 1830, a well 
was perforated quite through the chalk, when the 
water suddenly brought up from the depth of 364 
feet a great quantity of fine sand, with much 
■egetable matter and shells. Branches of a thorn 
several inches long, much blackened by their stay 
in the water, were recognised, os also ^e steins 
marsh plants, and some of thdr roots which were 
still wMte, together with the seeds of the saux* ia 
a state of preservation which showed that they 
bad not remained more than three or four months 
in the water. Among the seeds were ikose of the 
march phut f>lahnn fliginosmti , '•'•d among tba 
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cnelU, afresb water species (Flanor6is mariftnalwtj 
and some land species, as IlelU rotundata and 
H. $iriata. W. Dujardin, who, with others, ob¬ 
served this pheiiomcuon, supposes that the waters 
had flowed from some valleys of Auvergne or the 
Vivarais since the prece^'og autuuiu. 

All analogous phenomenon is recorded at Rieinke, 
near Bochum in Weslphalia, where the water of 
an Artesian well brought up, from a depth of 156 
feet, wjveral small lish, three or four inches long, 
the iicarest streams iii the country being at the 
distance of some leagues. 

Ill both cast's it is evident tliat water bad pene¬ 
trated to great depths, not simply by filtering 
tlirnngli a porous mass, for then it wnnUl have left 
behind the shells, fish, and fragments of plants, 
but by fiowiiig through some open channels iu the 
earth. Such examples iiiar suggest the idea that 
the leaky beds of rivers urc (dten tli* feeders of 
ipriugs. 

(Tuntinii^ff on poiK 394 ) 
KUDIOMETERS. 

To ascertain the exact proportions in which gasc-s 
combine with each other, and the accurate 
measurement and chemical properties of their 
combnialioiis, it is necessary to use one of the 
instruments called eudiometers, the roost effective 
and convenient of which is that of Dr. Ure. 
It consists of a glass syphon, with legs nearly of 
equal length, open and slightly funnel-shaped at 
one extremity, and hermetically sealed and fur- 
nislicd with idatina detonating wires at the other. 
The scaled leg is graduated by introducing suc¬ 
cessively equal weights of mercury from a glass 
measure ; 7 os. and 66 grs. troy occupy the space 
of a culiic inch, and 34| grains represent one- 
hundredth of that volume. To use this instiuinciit 
it is filled with mercury, and inverted in the 
pneumatie trough; a convenient quantity of the^ 
gaseous mixture is iniroduced, and having applied’ 
a finger to ttie orilicc, the tube is removed and 
inverted so as to transfer the gas Co the sealed leg, 
where its quantity is very accurately measured. 
We then pour s portion of the mercury from the 
open end of the tttbe, so as to leave a space of 
about two inchea, fnd closing the aperture with 
the tbumb, detonate by the electric spark ; the 
included portion of the air acts aa a spring, and 
on withdrawing Che thumb, the change of bulk is 
read off, having previously added mercury, so as to 
bring it to a level in both legs of the syphon ; any 
liquid or solid that is required mny then be passed 
up into the closed end, for the analysis of the 
nridoary gas. 



Wofe.—'In- using the eudiometer there ought not 
to beexploded at the same time a greater volume 
of gas than a sixth part ui ibe capacity of die 
detonating vessel, because uf the great increase 
of volume of the gases at the moment of tbeir 
Uxou \ aa u evident by the scattering of water. 


if oxygen and hydrogen are fired under it j the 
distance to which the cork of the electrical cut> 
non is carried, &c 

GILDING. 

(Rmmtd fnm fagf 3<>7 ) 

To Cild L^aiker .— In order to impress gilt 
figures, letters, and other marks upon leather, as 
on the covers uf books, edgings for doors, &l'. the 
leather must first he dusted over with very finely 
powdered yellow rosin, or mastic gum. The iron 
tools or slauips are now arranged on a rack before a 
clear fire, so as (o he well heated, without bsimming 
ie>l hot. 11 the tools are letters they have an alpha¬ 
betical arrangeinriU on the rack. Each letter or 
stamp must he Cried as to its heat, by imprinting its 
marks on the raw side of a piece ot waste leatlier. 

A little practice will enable the workman to judge 
of the heat. The tool is now tp be pressed down¬ 
wards on the gold leaf; which will of course be 
indented, and show the figure imprinted on it. The 
next letter ur stuuiji is ii&w to be taken and htamped 
in like manner and so on with tlie others; taking 
rare to keep Ciie letters in an even line with each 
other, like ihose iu book. By this operation the 
resm is melted; consequently the gold adlteres to 
the leather: the superfluous gold may tlien br- 
rublied off by a rioili; the gilded imjrrussions 
remaining on the leather. In this, as in every 
other operation, adioitiiess IS acquired by practice. 

The cloth alludeif to should be slightly greasy, 
to retain tbu gold wij'ed off; otherwise there will 
be a great waste in a few Inooths,) the cloth >fill^ 
thus be soon completely saturated or loaded witli 
the ^old. When this is the case, these cloths afe 
generally sold to the refiners, who burn tliesa* and' 
recover tbq,^ld. Some df these so much 

gold b|^bdkuing, as to be worth from a guinea to a 
guinlu cud c half. 

To Gild ffWftnpa, Drawings^ on Taper or 
PorekmtHt .—Letters written on velluib or paper 
are gilded in three ways: in the first, a little size is 
mixed with the ink, and the letters are written as 
usual; when they are dry a slight degree of sticki- 
ncH is produced by breatlimg on tnetii, upon 
which the gold leaf is immediuleiy applied, and by 
a Utile pressure may bli made to adhere with suffi¬ 
cient firmness. In the second method, some white 
lead or chalk it ground up with strong sise, lud the 
letters are made with this by means of a brush: 
when the mixture is almost dry, the gold leaf may 
be laid on, and alterwards burtnshed. The last 
method is to mix up some gold powder with size, 
and to form the letters of this by meaiyi ol a brush. 
It is supposed that this latter uiethod was tjiat used 
by Che mouks in iUuminating their missa^^nsaltcrs, 
and rubrics. 

To Gtld ike Edgei of Paper. —The edges of the 
leaves of books and letter jiaper are gilded whilst 
m a horizonUl positiiin in the book-binder's 
press, by first applying a composition foimed of 
tour parts of Armenian bole, and one of candied 
sugar, ground together with water to a proper 
consistence, and laid on by a brush %witb the while 
of an egg. This coating, when nearly dry, is 
smoothed by the burnislf^; which is generally a 
crooked piece of agate, very smooth, and fixed in 
s handle, it is then slightly moistened hy a sponge 
dipped in clean water, and squeezed in the hand. 
The gold leaf u now taken up on a ^idbe of c >etoii, 
from the leaBiem cushion, and applied on the 
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moistened surfaRe. When dry, it is to be burnished 
by rubbing the agate over it repeatedly from en J to 
end, taking care not to wound tlie surface by the 
point of the burnisher. A piece of silk or India 
paper is visually interposed between the gold and 
the burnisher. 

Cotton wool is generally used by book«bindera to 
take the leaf up from the cushion | being the beat 
adapted for the purpose on acount of its pliability, 
amoolhness, softness, and slight moistness. 

Oil Gildinff on Wood .—The wood must first be 
covered, or primed, by two or three coatings of 
boiled linseed nil and carbonate of lead, in order to 
fill up the pores, and conceal the irregularities of 
the surface, occasioned by the veins in the wood. 
When the priming is quite dry, a thin coat of gold* 
size must be laid on. This is prepared by grind¬ 
ing together some red oxide of lead with the thickest 
drying oil that can be procured, and the older the 
better, that it may work freely: it is to be mixed, 
previously to being Ased, with a little oil of turpen¬ 
tine, till it is brought to a proper consistence. 
If th^gold-sise is good, it •will bo sufiiitfently dry 
in two hours, more or less, to allow the artist to 
proceed to the lust ]inrt of the proccKS, which is 
leaf of gold is spread on a cushion (formed by 
few folds of flannel secured on a'liiece of wood, about 
eight inches square, by a tiglit covering of leather), 
and is cut into strips of a proper size by a blunt 
pallet kniiV; each strip being then taken ujion the 
point of a fine brush, is applied to the part intended 
to be gilded, and is then gently ^res.sed down by a 
ball of soft cotton ; the gold immediately adheres 
%o dhe sticky surface of* the size, and after a few 
ininute.8, the dexterous application of a Urge camel's 
hair brush sweeps away the loose particles of the 
.^old lr|.f without disturbing the rest. In a day or 
two the size will he completely dried, and tlie 
operation vffll Be finished. 

The advantages of this method of gil^og are, 
that it is very simple, very durable, aipl not readily 
injured by dhanges of weather, even when exposed 
to the open air ; and when soiled it may be cleaned 
by a little warm water and a soft brush ; ita chief 
employment is in out-door work. Its disadvantage 
is, that it cannot be burnished, and therefore wants 
the high lustre produced by the following method. 

To Gild by Bumithin^ —This operation is 
chiefly performed on picture framea, mouldings, 
headings, and fine stucco work. The surface to be 
gilt must be carefully covered with a strong size, 
made by boiling down pieces of white leather, or 
alippinga of parchment, till they are reduced to a 
stiff jcUy: this coating being dried, two or three 
more must be applied, consisting of the same size, 
mixed with line Paris plaster or washed chalk; 
when a sufficient number of layers have been put 
on, yaryiifg according to the nature of the* work, 
the application of the gold. For this purpose, a 
and the whole is become quite dry, a moderately 
thick Uyer must be applied, composed of size and 
Armenian bole, or yellow oxide of lead ; while this 
last is yet moist, the gold leaf is to be put on in the 
usual manner; it will immediately adhere on being 

e ressed by the potton ball, and before the size is 
eeome perfectly dry, those parts which are in¬ 
tended to be the most t^liant are to be carefully 
burnished by an agate or dog’s tooth Axed in a 
handle. 

In order to save the labour of bumishing, it is 
a common, but bad practice, slightly to burnish 
the brilliant pirts, and to deaden the rest by draw. 


asi 

ing a brush over them dipped in size; (he required 
contrast betwen the polished and the unpolished 
gold is indeed thus obtained; but the general effect 
is much inferior to that produced in the regular way, 
and the smallest drop of water falling on the sized 
part occasions a stain. This kind of gilding can 
only be applied on in-door Irork ; as rain, and even 
8 considerable degree of dampness, will occasion 
the gold to peel off. When dirty, it may be cleaned 
by a soft brush, with hot spirits of wine, or oil of 
turpentine. 

TV) Gild Copper, AmalgoiH.— Immerfe a 

very clean bright piece of copper in a diluted so¬ 
lution of nitrate of mercury. By the aflinity of 
copper for nitric acid, the mercury will be pre¬ 
cipitated ; now spread the amalgam of gold rather 
thinly over the coat of mercury just given to the 
copper. This cout unites with the amalgam, but 
of course will remain on the copper. Now place 
the piece or pieces so operated on in a clean oven 
or furnace, where there is no smoke. If the heat 
is a little greater than 66 degrees, the mercury of 
the amiilgain will be voletilieed, and the oopper will 
. be beautifully gilt. 

Ill the large way of gilding, the furnaces are so 
contrived that the volatilised mercury is again con¬ 
densed, and preserved for further use, so that there 
is no loss in the operation. There is also a con¬ 
trivance by which the volatile particles of mercury 
are prevenled from injuring the gilders. 

To Gild f^teel .—Tour some of the ethereal solution 
of gold into a wine glass, and dip therein the blade 
of a new pen-knife, lancet, or razor ; withdraw the 
instrument, and allow the ether to evaporate. The 
blade will be found to be covered by a very beautiful 
coat of gold. A clean rag, or small piece of very 
dry sponge, may be dipped in the ether, and used to 
moisten the blade, with the same result. 

In this case there is no occasion to pour the 
liquid into a glass, which must undoubtedly lose by 
evaporation; but the rag or sponge may be moisten¬ 
ed by it, by applying either to the mouth of the 
phial. This coating of gold will remain on the 
steel for a great length of time, and will preserve 
it from rusting. 

This is tbe way in which swords and other 
cutlery are ornamented. Lancets too are in this 
way gilded with great advaifti^, to secure them 
from rust. 

7b heighten the color t^f Yellow Gold.— 

6 oz. saltpetre. 

2 oz. copjieras. 

1 oz. white vitriol, and 
1 oz. alum. * 

If it be wanted redder, a small portion of blue 
vitriol must be added. 'Tliese are to be welt mixedi 
and dissolved in water as tbe color is wanted. 

7b heighien the color of Green Gold. 

1 oz. 10 dwts. saltpetre. 

1 oz. 4dwts. sal ammoniac. 

1 oz. 4 dwts. Roman vitriol, and 
18 dwts. verdigris. 

Mix them well together, and diaaoWe a portion in 
water, as occasion requires. 

The work must be dipped in these compositions, 
applied to a proper heat to bum them off, and thra 
quenched in water or vinegar. 

To’htighten the color ^Red Gold.— 

To 4 os. nielted yellow wax, add 
li oz. red ochre in Ane powder, 
li oz. verdigris, calcined till it yield so fomea,asd 
i oz. calcin^ borax. 
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It if necessary to calcine the verdigris, or else, 
by the beat applied in burning the wax, the vin^r 
becomes so concentrated as to corrode the surfacsa, 
and make it appear speckled. 

To aeperaie Gold from Gilt Copper and .^i'ner.— 
Appiy * solution of borax, in water, to the gilt 
surface, with a fine brusn, and sprinkle over it some 
fine powdered sulphur. Make the piece red hot, 
and quench it in water. The gold may be easily 
wiped off with a scratch brush, and recovered by 
testing it with lead. 

Gold is taken from the surface of silver by 
spreading over it a paste, made of powdered sal 
ammoniac, with aqua t'ortis, and heating it till the 
matter smokes, and is nearly dry; when the gold 
may be separated by rubbing it with a scratch 
brush. 


CLIMATE OP LONDOIC. 

It is a circumstance not, perhaps, generally known, 
that the temperature of the air in the metropolis 
is raised by the artificial sources of Iieat existing in 
it, no less than two degrees on the annual mean - 
above that of its immediate vicinity. Mr. Howard, 
in hia work on ** Climate," haa fully established 
this fact, by a comparison of a long aeries of ob> 
servations, made at Plaistow, Stratford, and Tot¬ 
tenham Green, (all within five miles of London,) 
vrith those made at the apartments of the Royal 
Society in I^ndon, and periodically recorded in the 
Philosophical Transactions." His explanation 
of the causes of this difference is simple and con¬ 
vincing. “Whoever," he says, "has passed bis 
hand over the surface of a glass hive, whether in 
summer or winter, will have perceived how much 
the bodies of the collected multitude of bees are 
capable of beating the place that contatna them. 
But tbe proportion of heat, which is induced in a 
city by the population, must be far less considerable 
than that emanation from fires, the greater part of 
which are kept up for tbe very purpose of pre¬ 
venting the sensation attending tbe escape of beat 
from our bodies, a temperature equal to that of 
spring is hence maintuned in the depth of winter, 
in the included part of tbe atmosphere, which as it 
escapes from the ^qpsea is constantly renewed; 
another and more considerable portion of heated 
air is constantly poured into the commou mass from 
the ehimoiea—to which, lastly, we have to add the 
heat diffused in all dir^ions from the foundries, 
breweries, steam engines, and other manufactories, 
agd culinary fires. When we consider that all these 
artificial sources of beat, with tbe exception of the 
domeatio ftrea, continue in full operation throughout' 
the summer, it should teem, that the excess of the 
London temperature must b« still greater in June 
than it is in January, but the fact is otherwise. 
The excesa of the city temperature is greater in 
winter, and at that period seems to belong entirely 
to tile night, which average 3*710 d^yees warmer 
than the country, while the heat of the days, 
owing, without doubt, to tiie interception of a por¬ 
tion of tbe solar rays, by a eoustant veil of smoke, 
Idls, on a mean of yeari, about a third of a degree 
Aoit of that in the open plains." 


STEEL. 

Stsbl is a comprmnd of iron and carbon. The 
ftmiaeo in iriUcb iron is converted into steel, has 
dw form of a Urge oven, or arch, terminating in a j 


vent at tbe top. Tbe floor of this oven is flat and 
level. Immediately under it there is a large 
arched fire-place, with grates, which runs quite 
across from one side to the other, so as to have 
two doors for putting in the fuel from the outside 
of the building. A number of vents, or flues, pass 
from the fire-place, to different parts of the floor 
of the oven, and throw up their flame into it, so as 
to heat all parts of it equally. In the oven itself, 
there are two large and long cases or boxes, built 
of good fire stone; and in these boxes the bars of 
iron are regularly stratified with charcoal powder, 
ten or twelve tons of iron being put in at once, 
and the box is covered on the top with a bed of 
sand. The heat is kept up, so that the boxes and 
all their contents are red hot for eight or ten days. 
A bar is then drawn out and examined; and if it 
be found then sufficiently converted into steel, the 
fire is withdrawn and the oven allowed to cool. 
This process is called eementafion. Tbe bars of 
steel formed in this way are raised, ih many parts, 
into small blisters, obviously by a gas evolved in 
the interiar of the bai*, which had pushed up, by 
its elasticity, a film of the metal. On this account 
tbe steel made by this process is usually called 
blUlered eteel. The bars of blistered steel are 
i heated to rednt-ss, and drawn out into smaller bars 
I by means of a hammer, driven by water or steam, 

1 and striking with great rapidity. This fiammer is 
I called a tiltiuy hammtr, on which account, the 
i small bars furiqed by it are called tilted ateel. 

I When the bars ari; broken in pieces and welded 
i repeatedly, and then drawn out into bars, they 
I acquire the name of Germdn or thear ateel. SleeT 
I of cementation, however carefully made, is never 
j quite equable in its texture; but it is rendered 
quite so by fusing it in a crucible, and then casting 
it into bars. Hius treatdfl it is calj^d ^ea»t steel. 
When sted is to be cast, it is made by cementa¬ 
tion'in the usual way, only the process is carried 
somewhat faither, so as to give the steel a whiter 
color. It is then broken into small pieces, and 
put into a crucible of excellent fire day. after 
which tbe mouth of the*crucible is filled up with 
vitrefiable sand, to prevent the steel from being 
oxidized by tbe action of the air. The crucible 
is exposed for five or six hours to the most intense 
heat that can be raised, by which the steel is 
brought into a state of perfect fusion. It is then 
cast into parallelopipeds about a foot and a half in 
length. To fuse one ton of steel, about twenty 
tons of coals are expended, which accounts for 
tbe high price of cast steel, when' compared with 
that of iron, or even of common strol. Every 
time that cast steel is melted, it lose^ some of its 
characteristic properties $ and two or three fusions 
render it quite useless for tbe purpose ^pfor which 
it is intended. It has recently been proved ^at 
tbe eteel of which the Damascus blades were made, 
and which was steel from Golconda, owed the 
peculiarity which these blades have of showing s 
curious waving texture on the surface, when treated 
with a dilute add, to their consisting of two 
different compounds of iron and carbon, which 
have separated during cooling. U is cast steel 
in which the process ia carried farther than 
usual and which is eoole4.slowly; both common 
steel and cast steel are formed, which separate 
during the slow cooling. Tbe steel is rendered 
black by the acid, wlule the cast iron remains 
white. This kind of steel can only be hammered 
et a heat above that of cherry-red. ' 
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Bpeoiftc gniTitj of good lilistered steel is 
7*823. When ^s steel is heated to redness, and 
suddenly plui^ed into cold water, its specidc 
grarity u reduced to 7*747. The specific gravity 
of a piecp of cast steel, while soft, is 7*82; but 
when hardened by heating red hot, and plunging 
it into cold water, it is reduced to 7*7532. Hence 
it appears, that when steel is hardened, its bulk 
increases. The color of steel is whiter than that of 
iron. Its texture is granular, and not hackly, 
like that of iron. The fracture is whitish grey, 
and much smoother than the fracture of iron. It 
is much harder and more rigid than iron; nor can it be 
so much softened by beat without losing its tena¬ 
city and flying in pieces under the hammer. It re¬ 
quires more attention to forge it well, than to forge 
iron ; yet it is by its toughness and capability of 
being drawn out in bars, that good steel is dis¬ 
tinguished from bad. Steel ia more readily broken 
by bending it than iron. If it be heated to redness, 
and then plunged* into cold water, it becomes 
exceedingly hard, so as to be able to cut or make 
au impression upon most other bodies, when 

iron is treated in the same way, its hardness is not 
in the least increased. When a drop of nitric 
acid is let fall upon a smooth surface of steel, anjd 
allowed to remain on it for a few minutes, and 
then washed off with water, it leaves a black 
spot; whereas the spot left by nitric acid on iron, 
is whitish green. Dr. Thompson gives the 
following as the composition of cast steel:— 

Iron 99 

CarbflQ, with some silicon 1 

“ » . * — 

100 

* The nainrai »ieel or German eteei, is an impure 
'hud *vtiriabie kind of fteel, procured from cast 
iron, or ohiairsd at once from the ore. It has the 
property of being easily welded, either to iron or 
to itself. Its grain is unequally grsnulal, some¬ 
times even ^broua ; its color is uaurit^ blue ; it is 
easily forged ; it is requires a strong heat to temper 
it, and it then acquires oply a middling hardness. 
When forged repeatedly, it does not pass into 
iron so easily ns the other ktpds. The natural 
steel yielded by cast iron, manufactured in the 
refining houses, is known by the general name 
of fUmace tteel; and that which has only been 
once treated with a refining furnace, is particularly 
called rough iteel, and is frequently very unequally 
converted into steel. The beat cast iron for the 
purpose of making natural steel, ia that obtained 
from the brown hiematite, or from the sparry iron 
ore. White cast iron does not yield sImI, unless 
its charge of carbon is increased, either by stirring 
the melted metal with a long pole, and keeping it 
melted ^Jkng time, that it may absorb charcoal 
from the lining of the furnace, or by melting it 
with dark colored iron. Black cut iron yields a 
bad, ^ brittle steel, unleu the excess of carbon 
tlut it contains is either burnt sway, or it is mixed 
with finery cinder. The cut iron to be converted 
into steel is then melted in blut furnaces, and 
teeat^ nearly the some u if it were to be refined 
into iron bar, dhly the blut is weaker; the bellows 
instead of being directed u as to throw the wind 
upon the surface of tffe melted metal, is pUced 
nearly horiiontaUy { the melted meUl ia kept 
mvered with slag, and is not. disturbed by stirring. 
When the ii;pa is judged to be sufficiently refined. 
Md IS grown,solid, it is withdrawn from the 


funuce and forged. The natnral steel mtde direeUy^ 
from the above mentioned oru, in small blast 
fnrnacu, ia a good steel for ploughs and similar 
maehiDes; the best of it is excellent for saws and 
cutlery. The most esteemed steel of this kind 
comes from Gennativ, and is made in Stiria. 
It is usually sold in chfists or barrels, two and 
a half or three feet long. 

ENAMELLING. 

The art of enamelling consists in the application of 
a smooth coating of vitrified matter to a bright po¬ 
lished metallic surface. It is, therefore, a kind of 
varnish made of gUu, and melted upon the sub¬ 
stance to which it is applied, affording a fine uni¬ 
form ground for an infinite variety of ornaments, 
which are also fixed on by beat. 

The general principles on which enamelling ia 
founded, a^, on the whole, very simple; but 
perhaps, there is none of all the chemico-mechanical 
arts which requires, for the finer parts, a greater 
degree of practical skill and dexterity, and of pa¬ 
tient and accurate attention to minute procesaes. 
The concealment observed by those who profess 
this art, is proportioned to the difficulty of acquiring 
it; the chemist must, therefore, content himself 
with the general prininplu of enamelling, and with 
the detail of those particulars that are commonly 
known. 

Though the term enamelling is usually confined 
to the ornamental gluing of metallic surfaces, it 
strictly applies to the gluing of pottery or porce¬ 
lain, the difference being only, that in the Utter, 
the surface is of baked cUy. With regard to the 
composition of colored enamels, (which are all 
ting^ by different metallic oxides,) a very general 
account of the substances used will suffice. 

The only metals that are enamelled are gold and 
copper; and with the latter the opaque enameb, 
only, are usqd. Where the enamel ia transparent 
and colored, the metal chosen should not only have 
its BurUce unalterable, when fully red-hot, but alao 
be in no degree chemically alter^ by the close con¬ 
tact of melted glass, containing an abundance of 
some kind of metallic oxide. This is the chief rea¬ 
son why colored enamelling on silver ia imprsc- 
ticsble, though the brilliance ^of its surfsce is not 
impaired by mere heat; for S an enamel made 
yeUow with oxide of lead, or antimony, be laid on 
the surface of bright silver, and be kept melted on 
it for a certain time, the silver and the enamel act 
on each other so powerfally, that the color soon 
changes from a yellow to an orange, and lastly Ip 
a dirty olive. Copper is equally altmd by the 
colored enamels, so that gold ia the only metal 
which can bear the long contact of the colored 
glasses at a full red heat, without being altered by 
them. 

Enamel far Dio/ PUfev.—The simplest kind 
of enamel is that fine white opaque glass, whidi to 
applied to the dial plates of watches, ^le process 
of laying on which U as follows A piece of thin 
sheet copper, hammered to the requisite convexity, 
is first accurately cut out, a hole drilled in the 
middle for the uia of the hands, and bodi the sur- 
tocea made perfectly bright with a brush. 

A small rim is then made rdund the cireumfereo^* 
with a thin brass band rising a litde above the level, 
and a similar rim round the maigin of the central 
hole. The use of these is to confine the enamel 
when in fusion, and to keep the edges of the plate 
quiti- nfMt and e^'en. The substance of the eniuuel 
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if ft 6lie white opaque glass ; this is bought in lump 
hf tile enamellere. and is first broken down with a 
hnmmm', then ground to a powder sufficiently fine, 
with some water, in an agate mortar; the super¬ 
fluous water being then poured off, the pulrerixed | 
enamel remains of about the consistence of wetted | 
aand, and ia spread vesj erenly over the surfSsce of 
the copper-plate. In most enameltings, and espe- 
cially on this, it is necessary also to counter-enamel 
the under concave surface of the copper-plate, to 
prevent its being drawn out of its true shape, by the 
unequal shrinking of the metal, and enamel, on 
cooling. For this kind of work, the counter-enamel 
ia only about the half the thickneas on the concave, 
aa on the convex aide. For flat plates, the thick¬ 
ness is the same on both lidea. 

The plate, covered wltii the moist enamel pow¬ 
der, is warmed and thoroughly dried, then gently 
set upon a thin earthen ring, that supports it only 
by touching the outer rim, and put gradually into 
the red hot muffle of the enameller’s furnace. This 
furnace is constructed somewhat like the assay fur¬ 
nace, but the upper part alone of the muffle is much 
heated, and some peculiarities are observed in the 
ehustruction, to enable the artist to govern the fire 
more accurately. 

The precise degree of heat to be given here, as in 
all enamelling, is that at which the particles of the 
enamel run together into an uniform pasty consis¬ 
tence, and extend themselves evenly, showing a fine 
polished face; carefully avoiding, on the other 
hand, so great a beat as would endanger the melting 
of the thin metallic plate. When the enamel is thus 
seeu to twiat doum, as it were, to an uniform glossy 
glaxing, the piece ia gradually withdrawn and cooled, 

Sewnd Chaiinff with Division Marks. —A second 
coating of enamel ia then laid on, and fired as be¬ 
fore ; hot this time, the finest powder of enamel is 
taken, or that which remains suspended in the wash¬ 
ings. It is then ready to receive figures and 
division marks, which are made of #black enamel, 
ground in an agate mortar, to a most impalpable 
powder, worked up, on a pallet, with oil of lavender, 
and laid on with an extremely fine hair brush. The 
plate is then stored to evaporate the eesential oil, 
and the figure is burnt in, as before. Polishing 
vrith tripoli, and minuter pa^ of the process, need 
not be here deacribefl. 

If tite enamel be chipped off a dial plate, (which 
may be done vrith the utmost ease, by bending it 
backwards and forwards, as the adhesion between the 
metal and enamel are slight.) the part immediately 
in contact with the copper, i^l be found deeply and 
rneariy uniformly browned, which shows how unfit 
coroer alone would be for the transparent enamels. 

The regulation of the fire appears to be the mosf 
^fficnlt (rf all the parts of this nice process, par- 
tieulaiiy in the fine enamelling of gold for orna¬ 
mental purposes, for designs, miniatures, and tlie 
like; wWe three, four, or sometimes five separate 
firings are required. If the heat ia too low, the 
enamel does not spread and vitrify as it ought i if 
too high, it may 1 m enongb to melt the metal itself, 
whose fusing point is but a small step above that of 
the enamel; or else, (what is an eqmd mortification 
to Che aitiic,) the delicate figures laid on with so 
much care and judgement, melt down in a moment; 
and the piece exhibits only a confused assentblage of 
linee, and fragments of designs. 

(Cmltnued un /tage 397.) 


MISCELLANIES. 

Shining German Blacking. —Break in pieces a 
cake of white wax, and put it in a tin tube, or any 
earthen vessel; pour over it as much oil of turpen- 
tine as will quite cover it, and for twen^-four hours, 
let it be closely covered up. In this time, the wax 
will be found dissolved to a paste, which is then to 
be mixed with as much re^ ivory blsck, in fine 
powder, as is necessary to give the entire composi¬ 
tion a very black color. When it is wanted for use, 
take a little of it out, on the point of a knife, and 
rub it into the leather of the bMta, shoes, &c., with 
a brush, which will cause the ethereal spirit of the 
oil to evaporate, leaving the wax on the surfoce of 
the leather, quite firm, black, and glossy. Should 
the composition get dry, stir in a little fresh oil of 
turpentine. 

Excellent Blacking. —Ivory black, ground fine, 
4 ounces; treacle, 2 ounces; vinegar, ^ of a pint; 
spermaceti oil, a tea-spoonful. If the ingredients 
are of the best qualities, this blacking wiH be found 
exceedingly good. Mix the oil with the black first, 
then add the treacle, aiftl lastly the vinegar. 

To remove a Hard Coating or Crust from Glass 
and Porcelain Vessels. —It often happens that glass 
vessels, usisl as pots for flowers and other purposes, 
receive an unsightly deposit or crust, hard to be re¬ 
moved by scounng or rubbing.—The best method 
to take it off, is to wash it with a little dilute muri¬ 
atic acid. This acts u])oii it and loosens it very 
speedily.— Journal des Connaissances Usuelles. 

German Razor'^ionc. —This is universally known 
throughout Kiirope, and generally esteemed aa the 
best wiict-stonc for all kiiMs of the fittqr descripCiuif 
of cutlery. It is obtained from the slate mouniuins 
in the neighbourhood of Ratisbon, where ,it occr.rs 
in the form of a yellow vein running virtu^ly iiu>i 
the blue slate, Bometimes*hot more than an inch ui 
thickness, and varying to twelve and sometimes 
eighteeq inches, from whence it is quarried, and 
tlMn sawed (pto thin slabs, which are usually ce¬ 
mented into a similar slab of the slate, Vo serve as a 
support, and in that state sold for nse. That which 
is obtained from the lewdest part of the vein ia es¬ 
teemed the best, and termed old rock.—Mr. K. 
Knight, in TraM.sSocietg tf Arts. 

Substitute for India Ink. —Boil in water, some 
parchment or pieces of fine gloves, until it ia reduced 
to a paste. Apply to its surface while still warm, a 
porcelain dish which has been held over a smoking 
lamp : the lamp black which adheres to it, vrill be¬ 
come detached and mingle with the paste or glue.— 
Repeat the operation until the composition has a4*- 
qnired tlie requisite color. It is not necessary to 
grind it. It flows as freely from the ^>encil as India 
ink, and has the same transparency 


QUERIES. 

ira—'What is th»re in the Juice of the lemon, ftc.. whii'b. 
used he sympaUietic ink. causes it to appear dark when 
fcorchcd by fin ? 

1T6—Can veatriloquism be acquired ? and. if m, bow ? 
Annoersd an page SSS. 

t77..How la paper erolinsseil ? Atutrsredonpage *14- 

17S_What u tbe ground nut. nnd bow can oil bo exUucUd 
fromit? AimeereifvnyageAiA ^ 

179—How is blnck lead prepared for pencils? Amteered 
on page 4t4. . 

ISO—Wbol Is ibe cause on^nilion, of beat, and of radia- 
tiOD of heat ? 

181—How does nitrate of sodaect when umiI as a maauf^ 
and what quantity i>er acre la most beneficial? Answered 
on page 414 
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PHRENOLOGY. 

Wr have some ]iositaiion in admitting papers on 
this subject, believing it scarcely to come ^rithin our 
province. A single jiaper, or two, however, upon 
its more general prindjiles, and the situation of the 
various organs, may ndt be wholly without their 
use, as conveying a general idea of the matter; and 
enabling our country subscribers, who may never 
liBve studied Phrenology, to form a slight acquaint¬ 
ance with the opinions of its advocates. In doing 
so, however, we wish it to be understood, that we 
give no opinion of our own. In fact, the enumera¬ 
tion of the various organs, whicli our present cuts 
display, and the latter part of this account cTplaios 
the use of, are, for the most part, copied fram a 
work by George Comhe, eutiUcil The Constitution 
of Man.'’ 

The system of Phrenology is concisely this :->■ 
Man is known to have a b<^y, the object of our 
senses ; and a mind of which we know notliing but 
by its effects. Hus mind is endowed with an unde¬ 
termined number of propensities, sentiments, and 
faculties—each of which has ap]>ro])riated to its 
service a limited portion of the brain, by which it 
acts, and which is therefore called its organ ; the 
surface of the brain is unequal in proimrtinn to the 
greater or less dcvelopcment of these organs; the 
skull covers the brain, in moat cases os closely as 
one coat ox an onion covers another, consequently 
the same iiieiiualities must be apparent on the ovt- 
side of the cranium os evist on the external surface 
of the hmin; and, lastly, by a proper attention 
to those elevations, protuberances, embossments, 
bumps, knobs, or excrescences, as they liavc been 
differently denominated, we may soon become as 
familiar with the mind as we are with the body. 

According to Phrenology the human faculties are 
the following :—the organs are double, each faculty 
having two, lying in corresponding situations of the 
hemispuerea of the brrin. The numbers appended 
to each organ correspond to the numbers on the 
illustrative cuts. 

Order 1. FEELINGS. 

Genus 1. PROPENSITIES—Common to Afan 
with the Lower Animals. 

Thb tiov* dv^IAfe. 

Appktite for Food.— f/w». Nutrition.— 
Abuses'. Gluttony and drunkenness. 

1. Amativkness.—P roduces sexual love. 

2. FHtLOPRor.ENiTiTBNBSs.—r/sM.* Affectlon for 

young and tender beings .—: Pampering 
and spoiling children. 

3. CoNCENTRATivRNBSB.—Kfes.* It givcs the 

desire of permanence in place, and renders pert 
manent emotions and ideas in the mind.— 
Abuses: Aversion to move abroad; morbid 
dwelling on internal emotions and ideas, to the 
neglect of external impressions. 

4. ADI1B8I.VRNBSS.—CsM* Attachment; friend¬ 

ship ai^ society result from it .—: Clan¬ 
ship for improper objects, attachment to worth¬ 
less individuals. It is generally strong in 
women. 

5. Cqhbatxvbnbss.— Uses: Courage to meet dan¬ 

ger and overcome difficulties, tendency to op¬ 
pose and attack whatever requires opposition, 
and to resist unjust encroachments.— Abuses: 
Love of contention, and tendency to provoke 
and assanlt. This feeling obviously adapts man 
to a world in which daugerand difficulty abound. 


C. Destructiveness.— tfsM; Desire to destroy 
noxious objects, and to kill for food. It is very 
discemable in carnivorous animals.— Abuses : 
Cruelty, murder, desire to torment, tendency 
to passion, rage, and harshness and severity in 
speech and writing. This feeling places man 
in harmony with death and destruction, which 
are woven into the system of sublunary creation. 

7. Skcretivbness. — Uses : Tendency to restrain 
witiun the mind the various emotinns and ideas 
that involuntarily present themselves, until the 
judgment has approved of giving them utter¬ 
ance ; it is simply the propensity to conceal, 
and is an ingredient in prudimce.— Abuses: 
Cunning, deceit, duplicity, and lying. 

H. .4caui.<»iTivRN£ss.—r/rex; Desire to possess, 
and tendency to accumulate articles of utility, 
to provide against want.— Abuses: Inordinate 
desire of property, selfishness, avarice, theft. 

0. CoNSTRUCTiVBNBSs.—f/sM.' Desire to build 
and construct works of ert.-^Abuses: Con¬ 
struction of engines to injure or destroy, aqd 
fabri^tion of objcqta to deceive iiiaukind. 

Genus II. SEfJTIMENTS. 

I. Sentiments common to Man teith the Lower 
Animals. 

10. Self-Esteem. — Uses: Sclf-respcct, self-inte¬ 
rest, love of independence, personal dignity.— 
Abuses: Fridc, disdain, overweening conceit, 
excc.ssivc selfishness, luve of dominiou. 

11. Lovb OF Api’Kouation.— f/sexDesire of the 
esteem of others, love of praise, desire of fam <5 
or glory.— Abuses Vanity, ambition, thirsll for 
praise independently of praise-worthiness. 

12. Cautiousness.— : It gives origin to tiie 
sentiment of fear, the desire to shun dai^r, and., 
circumspection ; and it is an injiredicut in pru¬ 
dence.— Abuses: Excessive timidity, poltroon¬ 
ery, unfounded apprehensions, despondency, 
meioncholy. 

13. Bknkvolknck.—TAm.* Desire oPhappiness o. 
others, universal charity, mildness of disposi¬ 
tion, and a lively sympathy with the enjoyment 
of ail animated beings.— Abuses: Profusion, 
injurious iudulgcnee of the appetites and fan¬ 
cies of otliers, prodigality, facility of temper. 

n. Sentiments proper to Man. 

14. Veneration.— Dire^: Tendency to venerate or 

respect whatever is great and good; gives ori¬ 
gin to religioxu adoration.—Senseless 
respect for unworthy objects oonsecrated by time 
or situation, love of antiquated customs, abject 
subserviency to persons in authority, supersti¬ 
tious awe. ' 

15. Firmness. — Uses: Determination' preseve¬ 
rance, steadiness of purpose.— Affitses: Stub¬ 
bornness, infatuation, tenacity in evil. 

16. Conscientiousness.— C/*ea: It gives origin to 
the sentiment of justice, or respect for the rights 
ofothers, opennesstooonviction.thelove of truth. 
•^Abuses: Scrupulous adherence to noxious 
principles when ignorantly embraced, excessive 
refinement in the views of du^ and obligation, 
excess in remorse or self-condemnation. 

17. Hope. — Uses: TenCgncy to expect fixture good; 
it cherishes faith.— Abuses : Credulity with re¬ 
spect to the attainment of what is desired, 
absurd ezpeclatious of felicity not founded on 
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18. Wonder.— Uhh The desire of norelty; ad¬ 
miration of Uie new, tiie onexpected, the grand, 
the wonderfal, and extraordinarj.— Afmua: 
Lore of the morreUotu and occult; senseless 
aatonishroent; belief in false miracles, in pro¬ 
digies, magic, ghosts, and other supernatural 
absurdities.—M>re. Veneration, Hope, and 
Wonder, combined, give the tendency to re¬ 
ligion ; their abases produce superstition. 

19. Idbalitt. — Use$: hem of the beautiful and 
splendid, desire of excellence, poetic feeling.— 
Abuuea: Extravagance and absurd enthusiasm, 
preference of the showy and glaring to the solid 
and useful, a tendency to dwell in the regii. us 
of fancy, and to neglect the dnties of life. 

20. Wit —Gives the feeling of the ludicrous, and 
disposes to mirth. 

21. Imitation— Copies the manners, gestures, and 
actions of others, and appearances in nature 
generally. 

. Order II. INTELLECTUAL FACULTIES. 


flcuua I. EXTEUNAL RENTES. 

Usea: To bring man into com¬ 
munication with external ob¬ 
jects, and to enable him to 
enjoy them .—AOuaea ; Ex¬ 
cessive indulgences in the plea¬ 
sures arising from the senses, 
to the extent of im])amng 
bodily health, and debili¬ 
tating 01 * deteriorating the 
mind. 


FKBi.tNG,or Touch 

Tastb 

Smkll 

Hearing 


SiOHT 


CAnus T\. . KNOWINt; FACULTIES, WHICH 
PEIICEIVE THE EXISTENCE AND 

• QUALITIES OF EXTERNAL OBJECTS. 

*22.*J%idividuai.ity —Xakes cognisance of exist- 
ent;(^n(h.simple facts. 

2.3. Form —Renders man observant of form. 

21. Size —Gives tlie idea of spare, and enables us 
to appreciate dimension and distance. 

25. Weight —Communicates tlie perception of 
munientum, weiglit^ and resistance; and aids 
c([uUibriu)u. 

26. Coloring —Gives perception of colors and 
their harmonies. 


Genus III. KNOWING FACULTIES, WHICH 
PERCEIVE THE RELATIONS OF EX¬ 
TERNAL OBJECTS. 

27. Locality —Gives the idea of relative position. 

2H. Numrkr— Gives the talent for calculation. 

*29. Order —Communicates the love of physical 
arrangement. 

30. Eventuality —Takes cognizance of occur- 
i-euces or events. 

31. Ti:/iB—Gives rise to the perception of duration. 

32. Tumk—T he sense of Melody and Harmony 
arises from it. 

33. Language—G ives facility in acquiring a know¬ 
ledge of arbitrary signs to express thoughts, 
readiness in the use of them, and the power of 
inventing and recollecting them. 

Genus IV. ^ REFLECTING FACULTIES, 
WHICH COMPARE, JUDGE. AND DIS- 
CRIMINATE, 

34. CoMRABisoN—Gives the power of discovering 
analogies, resemblances, and diiTercnces. 

35. Causality —Traces tHe dependencies of phe¬ 
nomena,,and the j elation of cause and effdet. 


BROMINE. 

This ringular anhstance, first described in tlie 
Ajinalea de CAitn. at Phyaiqua^ for August, 1826, 
was discovered by M. Balard, of Montpelier. Bro¬ 
mine is usually obt^ed from the uncrystoUizable 
residue of sea-water, cominonly called biiiem ; a 
current of chlorine is passed through Uiis liquid, 
which immediately gives it an orange tint, in conse¬ 
quence of the evolution of bromine from its combi¬ 
nations ; a portion of sulphuric ether is then shaken 
up with it, which, as it separates upon the surfitce, 
is found to have abstract^ the bromine, and ac¬ 
quired a reddish-brown tint. The ethereal solution 
is agitated with solution of potassa, by which bro- 
mate of potassa and bromide of potassium are 
formed, and the whole being evaporated to dryness, 
and exposed to a dull-red heat, leaves bromide tif 
potaaaium. The solution of this salt is decompose 
by passing ^brine into it, or by mixing it with a 
strong solution of chlorine; chloride of imtassium 
is formed, and the bromine, being volatile, may be 
separated by distillation, and condensed in a receiver 
cooled by ice. 

Bromine probably exists in sea-water in the state 
of hydrobromate of magnesia, but its relative pro¬ 
portion must be exceedingly minute. One hundred 
^louiids of sea-weed taken up at Trieste, afforded, 
by M. Balard’s process, 5 grains of bromide of 
sodiumar3*3 grains of bromine. It would appear, 
that in the sea-water at Trieste, the bromine is un¬ 
accompanied by any iodine; and the same is the 
case, according to M. Uermbstadt, with the waters 
of the Dead Sea. In the water of the Mediterranean, 
on the contrary, iodine is always found with bromioc. 
It is most readily recognized by eva})orating the 
water, so as to separate all its more ordinary uu- 
crystallizable contents, reducing the remainder to a 
very small bulk, and dropping in a concentrated so¬ 
lution of chlorine. In the absence of iodine, which 
may be detected by starch, tlie appearance of a 
yellow tint announces bromine. It has thus been 
discovered, not only in the waters of tlie ocean, but 
in certain salt springs, in tlie ashes of marine plants, 
and in those of some marine animals. 

At common temperatures and pressures bromine 
is a deep reddish brown liquid, of a jieculiarly 
suffocating and disagreeable Gdaur, whence its name 
(from grmtolantia.) Its specific gravity is 

about 3. It emits a brownish red vapour at common 
temperatures, and boils rapidly at 116 degrees. At 
a temperature somewhat below 0 degrees it congeals 
into a brittle solid. It is a non-conductor of elec¬ 
tricity, and appears in the voltaic circuit at the 
positive pole. It suffers no change by transmission 
through red-hot tubes, and cannot, by any known 
process, be resolved into simpler forms of matter. 
It dissolves sparingly in water, and forms under 
certain circumstances a definite hyeb^te, which, 
according to Lowig, (PoggendorTs ARRUlen xiv. 114,) 

is obtained by exposing bromine with a small 
quantity of water to a temperature df 32 degrees; 
red octoedral crystals of the hydrate <(f bt'omine are 
then deposited, which continue permanent at tlie 
temperature of 50 degrees. At a Mgher tempera¬ 
ture they decompose into a liquid bromine and aqi'e- 
ouB solution of it. The hydrate is also obtained by 
passing the vapour of bromine through a mniatened 
tube cooled nearly to the freezing point. Uromine 
dissolves in alcohol; and more abnndnntJy in ether. 
It destroys vegetable colors. When a burning 
toiler is immeraed into its vajiour it is speedily 
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extinguished, the flame prewousiy assuming a green 
and red tint Fhospbonu spontaneously inflames 
in its TBpour; tin and antimony also burn in it; 
and it combines with potasriura with explosive 
violence. Its action on ^kaline solutions will be 
found analogous to that of chloride and iodine. It 
stains the sUn of a yelldw color; acts with energy 
upon most vegetable and animal substances and is 
fatal to animal life; a single drop placed upon the 
beak of a bird immediately killed it. The specific 
gravity of its vapour has not been correctly deter¬ 
mined, but its equivalent number appears, from 
Berzelius’s analysis of bromide of silver, to be about 
78, which ought also to express its specific gravity 
in vapour compared with hydrogen. The densi^ 
of its vapour compared to air, will, therefore, be 
about 5.4, and 100 cubical inches should weigh 
about 108 grains. The alcoholic solution of bro¬ 
mine, and the bromide of sodium are^ccasiouallj 
used in medicine; and !from its powerful action there 
can be no doubt that it must contribute to the medi¬ 
cinal virtues ofthemiueral waters in which it exists. 

liromint and O.ryym, — JJromic Acid. One 
compound only of bromine and oxygen has as yet 
been discovered, namely, the bromic acid. Bromic 
8>'id is obtained by the decomposition of a solution 
of hromate of baryta by sulphuric acid: sulpliate 
of baryta is precipitated, and a solution of bromic 
acid is obtained, which may be concentrated l)y 
slow evaporation ; at a high temperature it is partly 
decomposed, so that it cannot be obtained aiiLy- 
rirons. It is sour, inodorous, and first reddens, 
niul then destroys the blue of litmus. It is partially 
decomposed by concentrated sulphuric acid, l)ut not 
by nitric acid. It is decomposed by suljdiuric acid, 
by sulphuretted hydrogen, and by hydriodic and 
liytlrocbloric acids. From the analysis of bromatc 
of puta.«s.*i there can bu no doubt tiiat the bromic 
iu'i<i is analogous in composition with chloric and 
iodic acids, and that it consists of 

Bromine .. 1 •. 78 .. 66.1 

Oxygen .. 5 40 .. 33.9 

Chloride of Bromme. — By pujusing chlorine 
through bromine, and condensing the va^rours at a 
low temperature, a reddish yellow fluid is obtained, 
liaving a penetrating odour and disagreeable taste. 

It is very fluid and volatile, emitting yellow vapours; 
it dissolves in watci*, ^nd the solution destroys ve¬ 
getable colors: it would ajipear, therefore, not to 
decompose water. Chlorine decomposes most of the 
compounds of bromine, and hence is useful as a 
test of its presence. 'When dropped, for instance, 
ittto a weak solution of bromide of potassium, or of 
sodium, the evolution of bromine is manifested by 
the deep yellow color that is produced, and by the 
odour of the vapour of bromine. 

Iodide (f Bromine. —Iodine and bromine proba¬ 
bly combine in two proportions, but the compounds 
have not been analyzed. In certain proportions, 
]u'obabIy one proportional of iodine and one of 
bromine, a solid body is obtained, which yields 
reddish brown vapours when heated, and these 
readily condense into arborescent crystals. A farther 
addition of bromine dissolves tliese, forming a 
dark-colored liquid, soluble in water possessed 
of bleaching qualities, and yielding bromides and 
iodides with tlie alkalies. 


MAKING PRINTERS’ ROLLERS. 
l‘o eight pounds of transparent glue, add as much 
rain or river water as will just cover it; audoccu* 


eionally stir it during, seven or eight hours. After 
standing for twenty-four hours, and all the water is 
absorb^, submit it to the action of heat, in a water 
batli, (that is, surrounded by water, as glue is 
generally heated), and the glue will soon bn £s8olv- 
Remove it from the fire as soon as froth is seen 
to rise ; and mix with it seven pounds of molasses, 
which has been previoasly made tolerably hot: stir 
the composition well t<^ther, in the water-bath, 
over the fire, but without suffering it to boil. Afti-r 
being thus exposed to the heat for half an hour, 
and frequently well stirred, it should be withdrawn 
foom over the Are, and allowed to cool fur a short 
time, previous to pouring it into a cylindrical mould, 
made of tin, tinned sheet-iron, or copper, liaving a 
wooden cylinder previoasly supported in its centre, 
by means of its end-pivots or gudgeons. 

After remaining in the mould at least eight or ton 
hours in winter, and a longer time in summor, the 
roller is to be taken out of the mould, by incnns of 
a cord fastened to one of tlie gtfllgeoiis, and pusstai 
over a strong pulley fixed to the aulirig; but care 
must always be talcvn that the cytiuder is drawtt out 
slowly from the mould. 

Old rollers are re-cast in the same manner; first 
taking care to wash them with a strong alkaline ley, 
and adding a small quantity of water and niobLs.ses. 
The best mode, however, of making use of the 
old composition, is, by mixing il with bomu new, 
made of two pounds of glue, and four pounds of 
molasses. 

HYACINTHS BLOSSOMING UNDER 
WATfeR. ' ' 

Op late years it has been common in the Lomlivi 
aeed shops, to observe hyacinth glasses with th«^ 
plants inverted, the flowei appearing expanded in 
the water, where the roots ussuoll^ nri, and the 
bulb and roots being contained in u sm:dl pot of 
soil, and rcsti^ on the orifice of the glass. This 
is not shown with much effect in watcru glasses of 
the ordinary size, but when gla.sscB are made twice 
or thrice the usual size, tlic efl'ect is more striking; 
though it is merely the same thing on a larger scale. 
Sometimes a glass appears with one inverted plant, 
with ita flowers fully expanded in water, and another 
plant directly over it, growing erect, with its flow¬ 
ers fully expanded in ttie ojien air; the bulbs ami 
roots of both plants being in the some pot, or in 
two pots, pla^d bottom to bottom. 

By what means ore the blossoms made to exirand 
in water ? They are first made to expand in air, in^ 
one or two ways: first, by tlic common mode of 
growing hyacinths in pots, and when the flower is 
expanded, introducing it into the glas^, and filling 
it up with water; and secondly, by inverting the 
pot over the top of the glass, and ^ng tt in that 
position after tl^ bulb is planted, so that the plant 
may g^w into the glass, in which, of course, then: 
is no water, aud after the blossom has expanded 
there, introducing the water. A necessary precau¬ 
tion, according to this last mode, is to keep the 
gloss, and of course the bulb, and the pot in which 
it grows in a horixontal position, near the light, and 
to turn them as often as the hyacintiiStppcars to be 
growing to one ride. ^ 

With respect to the modi of growing hyacinths 
in water glasses, it is commonly thought to be 
necessary to change the. water whenever it appears 
to become muddy, but, though this ifi frequently 
done in England, it is as frequently omitted in 
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llolUiid, and the Dutch florists say that they per¬ 
ceive no disadfantages from the practice.* 



* In order to cet both claxs*" quite full of walnr, pro« 
Tot'd thus:—Put the plant in its proper position in the 
HiniiUor (ilass, and invert the other ('lass over it. Holding 
it loosely ihero, immerse the whole together sidewam m 
« tub of water. When both gla«s<-s are thus tilled, hold 
them close together—turn them in Ihe wimred jKisition 
that they are to remain in, and lift iliem up, taking care 
onlvtliat the smaller glass IS topmost. It is imuialurial 
wl^liier the plant itself bihrevenied or not. 


• . LONGEVITY OP BEES. 

Js a subject upon qjhlch, we believe, no pre¬ 
cise infoxvatitfn has ever boon presented to the 
public. *‘Cool courage and ste^y perseverance, 
tjrowned with uniucumbered leisure,” %Bys Dr. 
Evans, alone c.t{)ect to unlot^ thu curious 

arcanum in natural history. 

“ The opinions of the ^ancients respecting it wert* 
i*\tn;mely vague and indelinite. The length of life 
iillottcd by them to the wnrking been was from Heven 
to tm years: in Inter times, writers on bet's have 
regarded it on not much exceeding a yean but thu 
notions of both ancients aifll moderns, upon this 
subject, have been purely conjectural. 

A good family of bees being known to consist of 
from 12,000 to 20,000, and a fertile queen to breed 
that number, at leaiil every year, which, under 
Tavorablc circumstances, is usually thrown off by 
swarming, it appeared to follow, as a matti'r of 
course, thatrif swarming were prevented by afford¬ 
ing hive-room to the bees, the number during the 
breeding season would often be more than doubled, 
and that, if tlieir lives were extended even to the 
shortest period hitherto assigned them, they would 
remain in a crowded state till tlie following spring. 
But repeated experience has clearly sliown that 
the population of families, which have been thus 
accommodated with room, if examined in the fol- 
lowin^winter, do not consist of more than 2000 or 
3000^ After^ccciving a great increase in the ensu¬ 
ing spring, they again ^ffer a similar reduction 
before the succeeding^winter; and this regular 
alteration of increase and decrease vrill go on for 
years, keeping a family that has been duly supplied 
with liivc-rqpm, at about t(ic same average amount 
at cucli res[iuc^ve jicriod of the year. This reductiou 


to the amaller number above stated, every sacccwlve 
winter, can only be produced by the old bees dying, 
and leaving the business of the family to be conduct¬ 
ed by the young ones; and it affords, I think, 
exclusive evidence, that the working bet*a life is 
r^^ularly cut off in len than a yettr, 

“ The period at which tl^ queen bee depMits her 
greatest number of eggs is the spring, and it has 
been emphatically called ihe great laying, I think 
the facts above stated amply justify the opinion, that 
all the bees brought into existence by this laying, 
die before winter, anil are succeeded by those 
batched at intervals during summer and autumn, 
and in mild weather, daring part of the winter also. 
The proportion of eggs deposited 'by the queen at 
these la^r layings, when compared with the great 
laying in spring, accounts satisfactorily upon the 
th^ry above stated, for the great disparity in tlie 
|K>]mluuBnps8 of a storified ur collateral family of 
bees, at different periods of the year. This view of 
the matter renders it more than probable, therefore, 
that ihe life of the working bee does not e.reee<2 
more than or seven months." 

This theory was propounded by Mr. Bevan to his 
apiarian friends several years ago, and which they 
all regarded as being invulnerable: Mr. Bevuu 
writes on the subject as follows 

'‘On the 1.3th of June, 1835, I introduced a 
prime swarm to my mirror hive, the early proceed¬ 
ing of which bore so close a resemblance to those 
wldch occurred to Mr. Dunbar, as rejtorted in the 
‘ Edinburgh Philosophicid Magazine,’ that I need not 
(Ictuil them Iiere. On the 1st of July, when the 
queen was in the midst of her laying of drone-eggs, 
and when the hive was well stored with honey, eggs, 
and brood in all stages, I removed her majesty from 
the family. Though 1 watched assiduously from 
early morn till late at night, for several days, no 
agitation was perceptible. Still I concluded that 
the bees were aware of the loss they hod sustained, 
as on the second day I pe^cl'i^ cd tlie foundation of 
four royal culls, which were closely attended to by 
the workers. The general business of the family 
went on with ns much alacrity as usual, pollen was 
duly carried in, honcy-cells were stored and scaled 
over, brood-cells cleared out and rcplcnislicd witii 
honey, and, in short, not the blightest evidence was 
afforded of the ahsctii'e of the« queen. Tin; usual 
period for enlarging and sealing up the royal cells 
passed away, but they never proceeded beyond the 
state of acorn cups. ThiTe was, however, no 
remissiou in the attention paid to them by the 
workers. In a few days the young workers began 
to issue from their cells, aud on the 13th of Ju)^, 

1 perceived the first issue of drones. From this 
period both were to be seen eiiiergiiig doily; tlie 
latter continued to come fortli till the 25th. This 
state of affairs souiewhut perplexed me, and as was 
natural gave birth to theorizing. Some might have 
said it was a case of instinct at fault: to me it 
appeared an instance of one instinct overpowering 
another. 1 have stated, that on the Second day of 
the queen’s removal, 1 perceived the rudiments of 
royal cells; 1 question much whether if, at tliat 
time, I had more narrowly inspected the combs, I 
might not have seen the acom-cups when 1 renim<'d 
her: if so, 1 should regard this as the cause of 
failure, for in case of their being found duriug her 
majesty’s occupancy of the hive, the l>cc>' yould 
naturally expect her to make the usual deposits in 
them, and the constant attention wlueh they paid 
to th^ cells, by incessantly popping in tlicir heads, 
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pres countenance to tLe opinion. That such was bf Reaumur. He marked bOO bees in April wiUi 

^0 expectation of the bees, receives still further red varnish, and saw them alive a month afterwards; 

countenance from the situation of these royal cradles; but in the succeeding November not one of them 

they were constructed upon the edges of the combs, could be distinguished. This circumstance, stand- 

as 1 believe the natural cradles of royalty always ing alone, cannot be regarded as conclusive; for, 

are: not formed by the breaking down of worker^ in the first place, the red varnish might have peeled 

cells, as is the case ^when artificial cradles are off, prior to his last observation; and, in the next 

constructed. Admitting this to Im a sound view of place, it is possible that none of the marked bees 


the matter, it would seem not improbable, consi¬ 
dering the populousness of the stock, and the 
warmth of weather, that, had I removed the 
queen a day or two earlier or a day later, one or 
more royal cradles would have been perfected; as 
in the first case there would most likely have been 
a formation of artificial ones, and a consequent 
raising of artificial queens; in the latter case there 
might have been a tenanting of the natural cells of 
royalty, and a maturation of natural queens. In 
both these respects I was disapjtointed; no queen 
was raised, and yet, though no sobstfLute for the 
old one was present^ to the family, there was no 
abatement of their watchfulness, nor any relaxation 
of their diligence. 

*‘The circumstance under which thia family of 
bees was placed, appeared to offer a favorable op¬ 
portunity for ascertaining the age to which the life 
of tlie working bee as well as that of the drone might 
extend. 1 knew that all the young workers were 
batched within three weeks after the removal of the 
queen, and all the drones within twenty-four days 
of that time. I carefully watched the proceedings 
of the family daring the remainder of the year, but 
till the close of autumn nothing different was no¬ 
ticeable in their proceedings from what world have 
taken place if the queen had been with them, 
excepting that there was no massacre of the drones, 
nor any deposition of fresh ova; both the store and 
the brood-cells were richly famished with honey. 
Tlie hive was situated in an upper apartment of 
my dwelling-house, well protected from cold—the 
quicksilver in Fahrenheit's thermometer, which 
hung near them, seldom ranging below 45, and 
never lower than 43 degrees. Ihe drones began to 
decline in number towards the end of October, and 
by the middle of November not a single droue 
remained. Soon after their extinction there was a 
gradual but manifest diminution of the working- 
bees. They continued decreasing till the 30th of 
December, when only thirteen remained alive: these 
were quite active on the morning of that day, but 
before night two of them had expired; the other 
three, when 1 retired to rest about elevdh o’clock, 
were moving briskly about upon the comb, but 
i^hen 1 rose next morning, (Slat,) they also bad 
closed their career. Apprehending when the family ^ 
became very much reduced, that so small a nambe 
of bees would be unable to maintain a due degree of 
beat; I not only surrounded the hive with a thick 
coating of wool, but kept a dre in the apartmen 
night and day, which preserved a regular tempera¬ 
ture of between 50 and CO degrees Fahrenheit. 

From this detail it will, J think, appear pretty 
evidciit, that the average life of the drone is about 
four months, while toat of the worldng-bee is 
extended to about six months. 

^ On the extinction of the family I took from the 
hive nearly twelve pounds of fine liquid honey. 

■ ** of this experiment, as reaper^ the 

^gth of the working-bcc’s life, fuUy confirms, so 
far as a single experiment can do, the opinion 
^luch 1 had previously formed, and it receives 
MoitKmal strength from another that was instihitet' 


might have been spring bred; bat, takcti in con¬ 
junction with the facts detailed as having been 
noticed by myself, illustrating as tliey do tbc theory 
which precedes them, I think it may be received as 
strongly confirmatory of the o])inion that the work¬ 
ing-bee’s life is mu(^ shorter than has usually been 
supposed, as it seems highly probable that at IcEist 
some of the bees marked by Reaumur, if not ull, 
were the produce of the spring laying, and whether 
or not the varnish and the bees hud disuppeured 
together, t.o doixbt he observed in November u very 
man'fest dimination in the populousness of the 
faniily. • 

** It now only remains that I should advert to tlie 
longevity ^f the queen-bee, and upon this point the 
evidence which wc possess is sufficiently uiiiide. to 
justify a drrisivc statement. The c.V]ierimcnts of 
Huber, Della Rocca, Duiilif^r, ami Golding, have 
clearly jiroved that her majesty secs many gciuTa- 
tions pass away before she quits the st-ige herself. 
Huber, though he only speaks positively of her life 
In’iiig extended to two years, was of opinion, 1 
believe, that it might reach to four or five; and 
three latter naturWists, by marking their queens, 
have traced them from hive to hive, through a 
period ot nearly four years; a coincidence, in p^iiit 
of time, which, while it justifies thd opinion of 
Huber, speaks strongly in favor of the diligent nr}.d 
acute observations of Della Rocca, Dun'oar, ntul 
Golding. Della Rocen's queen had accidciiUUly lost 
a leg in being hived, the oUiers wcrca'iisS'Rguishafilu 
by ^ving had one of their antennie clipped, neither 
of whieff bereavements )revcnted the fulfilment of 
every royal fuliction.” , 

CRYSTALLIZATION. 

Tbb particles of matter are so small that nothing is 
known of their form, further than the dissimilarity 
of their different sides in certain cases, which uji- 
pears from their reciprocal attractions during crys¬ 
tallization being more or less powerful, accordiug 
to the sides they present to one anoUier. Crystalli¬ 
zation ia an effect of molecular attraction, regulated 
by certain laws, according to which atoms of the 
same kind of matter unite in regular forms—a fact 
easily proved by dissolving a pieco of alum in pure 
water. The mutual attraction of tlis particles ia 
destroyed by the water; but if it be evai)oruted, 
they unite, and form in uniting, eight-sidetl figures 
called oct^edrons. These, however, are not. ail 
the same. Some have their angles cut off, others 
their edges, and some both, while the remainder 
take tbeir r^guiar form. It is quite clear that the 
same circumstances which cause the aggregation of 
a few particles would, if continued, cause the addition 
of more; and the process would go on as long os 
any particles remun free round ^^primitive nu¬ 
cleus, which would inci|^ase in size, but would 
remain unchanged in form, the figure of the ^rticles 
being such, aa to maintain the regularity and 
smoothness of the surfaces of the solid and their 
mutual inclinations. ' A broken crystal ^7 
degrees, resume its regular figure, \beii put bad 
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Si^n into the solation of alum, wbich shows that 
the internal and external particles are similar, and 
have a similar attraction for the particles held in 
solution. The original conditions of aggregation, 
which make the molecules of the same substance 
unite in different forms, must be very numerous, 
since of carbonate of lime alone there are many 
hundred varieties; and certain it is, from the motion 
of polarized light through rock crystal, that a very 
different arrangement of particle ia requisite to 
produce an extremely small change in external form. 
A variety of substonccs in crystallizing combine 
chemically with a certain portion of water, which 
in a dry state forms an essential part of their crys¬ 
tals ; and according to the experiments of M. M. 
Ilaidinger and Mitschcrlich, seems in some cases to 
give the peculiar determination to their constituent 
molecules. These gentlemen have observed, that 
the same substance, crystallizing at different tempe¬ 
ratures, unites with different quantities of water, 

' and assumes a corresponding variety of forms. 
Seicnate of zinc, for example, unites with three 
different portions of water,*and aasumca* three dif¬ 
ferent forms, according os its temjKraturc in the 
act of crystallizing ia hot, lukewarm, or cold. 
Sulphate of soda, alM, which crystallizes at 90 
degrees of Fahrenheit, without water of crystalliza¬ 
tion, combines with water at the ordinary tempera¬ 
ture, and takes a different form. . Heat appears to 
have a gre.nt influence on the phenomena of crystal¬ 
lization, not only when the particles of matter are 
free, but even when firmly united, for it dissolves 
their union and gives them another determination. 
Ftnfessor Mifi^cherlich, found that prismatic crystals 
of sulphate of nickel exposed to a summer's sun in 
a close, vessel, had their internal structure so com- 
«pletalg altered, witiiout any exterior change, that 
when broken ^en they Were composed internally of 
octahedrons mth square bases. Tlie original ag¬ 
gregation of the internal particles had beeu^issolved, 
and a disposition given to arrange themselves in a 
crystallineTortn. Crystals of sulphate of magnesia 
and of sulphate of zinc groduHlIy heated in alcohol 
till it boils, lose their transparency by degrees, and 
when opened are found to consist of innumerable 
minute crystals, totally differeat in form from tiie 
whole crystals; and prismatic crystals of zinc are 
changed in a few seconds into octahedrons, by the 
heat of the sun; other instances might be given of 
the influence of even moderate degrees of tempera¬ 
ture on molecular attraction in the interior of sub¬ 
stances. It must be observed, that these experiments 
•give entirely new views with regard tothe constitutiou 
of solid bodies. We ore led from the mobility of 
fluids to ex)^t great changes in the relative positions t 
of their molecules, which must be in perpetual 
inotion'even in the stillest water or calmest air; but 
we were not prepared to find motion to such an 
extent in the interior of solids. That thdr particles 
are brought nearer by cold and pressure, or removed 
farther from one another by heat might be expected; 
but it could not have been anticipated that their 
relative positions could be so entirely changed as to 
alter their mode of aggregation. It follows, from 
the low tenuerature at which tliese changes are 
effected, that there is probably no portion of inor¬ 
ganic matter that is noL<n a state of relative motion. 

Professor MitscherJich's disooveries with regard 
to the funns of crystaliized substances, as connected 
with their chemical character, have thrown addi- 
light ^n the constitution of material bodies. 
TWe is n ceftt^ ®ct of crystalline forms whicli sre 


not susceptible of variation, as the or cube, 
which may be small or large, but is invariably a 
solid bounded by six square surfaces or planes. 
Such, also, is tiie tetrah^ron or four-sided solid, 
contained by four equal-sided triangles. Several 
other solids belong to tiiis class, which is called tlie 
Tessular system of crystallization. There are no 
other crystals which, though bounded by the same 
number of rides, and having the same form, are yet 
susceptible of variation; for instance, the eight- 
rided figure with a square base, called an octahedron, 
which is Mmetimes and low, and sometimes 
acute and high. It m formerly believ^. that 
identity of form in all crystals not l^longing to the 
Tessular system, indicated identity of chemical 
composition. Professor Mitscherlich, however, has 
shown that substances, differing to a certain degree 
in chemical composition, have tiie property of as¬ 
suming the^same cryst^ine form. For example, 
the neutral phosphate of soda and the arseniate of 
soda, crystallize in the very same form, contain the 
same quantities of acid, alkali, and water of crys¬ 
tallization } yet they differ so for, that one contains 
arsenic, and the other an equivalent quantity of 
phosphorus. Substances having such properties are 
said to be isomorphous, that is, equal in form. Of 
these there are many groups, each group having the 
some form, and similarity, thoi^h not identity of 
chemical composition. For instance, one of the 
isomorjihous groups is that consisting of certain 
chemical substoces called the protoxides of iron, 
copper, zinc, nickel, and magnanese, all of which 
are identical in form, and contain the same quantity 
of oxygen, but differ in the respective metaU they 
contain, which are, however, nearly in the same 
proportion in each. All these circumstances tend 
to prove, that substances having the same crystalline 
form most consist of ultimate atoms, having the 
same figure, and arranged in the same order; so 
that the form of crystals is dependent on tlieir atomic 
constitution. * 

All crystallized bodies have joints or cleavages, 
at which they split more easily than in other direc¬ 
tions ; on this the whole art of cutting diamonds 
dejicnda. Each substance splits in a manner md in 
forms peculiar to itself. For example, all the 
hundreds of forms of carbonate of lime split into 
six-sided figures, colled rhdhibohedroiis, whose 
alternate angles measure 10.‘i.55 degrees and 75.05 
degrees, however far the division may be carried; 
therefore, the ultimate particle of carbonate of Kmc 
is presumed to have tliat form. However this may 
be, it is certain that all the various crystals of that 
mineral may be formed by building up six-siJed 
solids of the form described, in the same manner as 
children build houses with miniature bricks. It may 
be imagined that a wide difference may exist between 
the particles of an unformed mass, and a crystal of 
the same substance~betwcen the common shapeless 
limestone and the pure and limpid crystal of Iceland 
spar, yet chemical analysis detectj none; thrir 
ultimate atoms are identical, and crystalUzation 
shows that the difference arises only from the mode 
of aggF^ation. fierides, all substracea either crys¬ 
tallize naturally, or may be made to do so by art- 
Liquids crystallize in freezing, vapours by sublima¬ 
tion, and hard bodies, when fused, crystHil'sa in 

cooling. Hence it may inferred that all siib-^tanoes 

are composed of ^ms, on whose magnitude, density, 
and form their nature and qualities depend; and as 
these qualities are imchangeable, the uldm^ parti¬ 
cles of matter must be incapable of wear. 
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palm oil. 

HT OR. HBNJir M'CORMACK. 

Thb palm oU of commerce is obtained from the 
Cocos batyracea, which we are told is a native of 
Brazil. Now we find that the greater part, if not 
the whole of the palm oil in use, comes from the 
coast of Aiirlea, by way''of Liverpool and London. 
Then the cocos butyracea is either a native of 
Africa, which 1 take to be the case, or otherwise, 
the officinal palm oil of the Edinburgh Pharma* 
eopoeia, is procnred fr'om the African palm. This 
1 know to be the case, froa having seen the plant 
and its oil upon the spot, up the river Sierra Leone. 

It is stated in our dispensaries, that the palm oil 
tree furnishes a yellow succulent fruit, with a fibrous 
pulp, containing a hard cartilaginous kernel, which 
last, by grinding and maceration, famishes the oil. 
I shall now state the real process by which it is 
prepared, from which it vriil be seen tbct an error 
most have crept into our accounts on subject. 

The palm tree growing on the coast of Africa, 
famiah^a at the base or origiu of its leares, clusters 
of a yellow succulent fruit. Each of these bears 
some resemblance to a grape shot. The bunches 
are of diflerent sizes, and the fruit composing them 
of different shapes, as might be expected from their 
reciprocal pressure, although naturally round, when 
not exposed to it. The pulp of this fruit is soft, 
and of a bright yellow color'—it is from this that 
the oil is obtained. Within it lies inclosed a bard 
and thick-shelled stone, of a dark color, within 
which is contained a firm white kernel of a pleasant 
oily flavor. This kernel also affords an oil, which 
ia not yellow, but white—and not fluid, but coo* 
Crete even in Africa. I need hardly say that the 
yellow palm oil is quite fluid while in Africa, and 
that it is not until it has been exposed to the cold 
of our temperate regions, that it becomes solid— 
whereas the oil of the kernel, as I have said, is 
always concrete, or nearly so. 

Both the white and the yellow oil are obtained 
by expression. The latter is procured in immense 
quantities in Africa, where it ia partly consuaied by 
tile negroes along with their rice and pepper, or 
fried with their fish ; and partly exported to Europe, 
where its principal use is in the manufacture of soap. 

It continues to a pleasant fragrant odour 

for a long time after its extraction, and bolds the 
same importance among the necessaries of an 
African, that olive oil does among those of an 
Italian or Spaniard. It affords an amusing spec¬ 
tacle to a new comer to witness a number of merry 
nqgroea squatting on their hame round a calibasb 
of rice. They seldom use a spoon, but knead the 
grain into huge balls, which they roll over in a 
mixture of pepper, salt, and oil, and then pitch them 
with unerring aim and surprising velocity into their 
mouths, whence they almost seem to descend un¬ 
broken into the stomach. The white oil is only 
used as an ointment for the skin, which it keeps 
nice and soft, while it at the same time prevents 
too great an excretion of perspiratory natter. Not 
content with the hne that nature had given them, 

I have sometimes seen fond mothers mix this oil 
something Uke lampblack and mb thdr chil- 
drn over from head to foot, giving them a lin- 
gulariiy lustrous appearance, etpc^ally in the sun. 

The palm tree is one of the most stately in the 
African forest, towering above the rest, as the lofty 
pine does at home over its fellow trees. Parrots 


are said to be fond of the fruit, I have seen it 
given to them after they w*ere newly caught. 
Indeed the strong arched beak of this bird seems 
to render it peculiarly fit for tearing the fibres of 
fruit asunder. The preceding statement a^brds but 
a trifling addition to our knowledge, but as every 
thing helps to swell the great mass, I may be per¬ 
mitted to bring it forward. 


MISCELLANIES. 

Electrical Experiment. —Air is constantly blown 
Jrom an electrified body, whether .they be in a state 
of positive or negative electricity: thus a wheel 
placed on either of these will yet revolve always the 
same way, or in a direction opposite to the ends of 
the bent wires. In like manner a thick tapering 
wire will still project a stream of air, as indicated 
by the taming of a small wbeel of card. Hence 
the explication of a seemingly paradoxical fact, 
that any hot body will cool fastef if kept electrified. 
To make this ex))erimeDt in a satisfactory manner, 
gild a Tcry large mercurial thermometer, liaTing a 
ball perhajiS of an ineb 1)r an inch and a half in 
diameter, and a long stem bearing only 30 or 40 
degrees ; suspend the instrument from an insulated 
stand, at the distance of two *or three yards from 
the prime conductor, with which it communicates 
by a silver thread, apply the hand to the bulb of 
the thermometer and heat it up to 20 degrees above 
the temperature of the room, and note the time it 
takes to fitil to tlie proper jinint, repeat the opera¬ 
tion, and then keep turning the machine, and the 
merenry will be found to sink down in less than 
half that time. * ' 

Cleaning of Engravingn. —Put tlie engraving on 
a smooth board, cover it thinly with comirvon salt 
finely pounded ; pour or squeeze lemon-juicesi^o.ii* 
the salt so as to dissolve a considerable portion of 
it; elevate one end of the board, so that it may 
form an angle of about 45 or 50 degrees with the 
horizon. Pounon the engraving boiling water from 
a tea kettle, until the salt and lemon-juice be all 
washed off; the engraving will then be perfectly 
clean, and free from stains.' It must be dried on 
the board, or on some smooth surface gradually. 
If dried by the fire W the sun, it will be tinged 
with a y^uw color. Any one may satisfy himself 
of the perfect efficacy of tiiis method, by trying it 
on an engraving of small value. 

Detection of the TYaeet if IVriting fraudulently 
erased.—Professor Gazzari, of Florence, having bem 
frequently appointed by the tribunals to give pro- 
fesrional evidence on trials of this nature, instituted' 
experiments on the subject, which, by showing him 
the possibility of removing not only tjie ink, but 
also the materials employed in its removal,.proved 
that coses might arise when the fraud eould not be 
detected in any other manner than by examining the 
condition of paper or other material written on. 
For this purpose optical means were tried in vain, 
and immersion in water did not show such a differ¬ 
ence in the absorptive power of the written and un¬ 
written parts, as happens in the employment ot 
certain sympathetic inks ; but on exposure of the 
inspected paper to a moderate fire, tbf^per which, 
in consequence of the corrosive effects of the ink, 
was in tiiote parts altered inVs nature, was nnequidly 
acted on by the process of carbonization, and thus 
the number and length of the lines, and often the 
whole of the erased portion were distinctly revealed. 
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99 W b«nt the wine in endt a fbrm Oat tiie 
ibe and of the anugeoiflat dioald be hi tiie ealiiie 
lidhttcio, while, (he o^pper end shoold be in tiie 
ihipreoiia one. The |ia wMi tiie win, wae 
thn plaoed in (he tmw eontaining the nlphate 
copptf* 

* If' -niu 6iea enffived to nmain, and in a few 
beiuli'‘if.plit!eilv*d Uuh action had eon n ne nc ed, aad 
tiiat ti^'peel^ ot the copper mdeired ban by the 
aeraMMa wai coated with the pnn brigU depoidted 
I w hU at dl inrTOQn&^ pMtiona wen pot 

'beta feitrodndng onr preeent ninnlfef, 
'oitidtoh'''toe forecoing and following 
*^¥ 11 ^ 1 bpnaenti tiie ^iparatu ncM 
aadwre mentioned; A ii aglaac, 
or d^hpf baMA iKdd^ aboPt a pint. B la a 
wocdaB<dP:i^,ptta^oathetopofit Ciathelanm 
^ua, ftndvUe pMMdle of tlM oorer, and fondled 
irifli/^ plaifer of’ Faria botcom.ctD la a win 
fain^" a i^ee of ainc at the bottom of it, and a 
woPdm cap, F, few' toe aake of eonTenienoe of 
ttHmehttini at tiietbip. E ia a a^oond win paating 
toroo^ the wooden top, and bent bdow, inmn it 
has the plate of copper featened to it. V titf bp 
wirea, P and E, an aoldered, or tied Bj^y 
■fogetoer, toe mercnry cap may be diapenaed witii* 
Fig. 2 repneenta a common drinklcg glaae, 
Imf^ a abed'of plaatcr of Paris across it, and 
featened toere by a little liqnld plaster pbnred roand 
-the e^iea, which not only Kdeps it firmly fixed bat 
piwrenti leahiiig from one ai^ to (he (rtber. A ia 
the glaaa or tamUer. B is the sheet of plaeter. C 
^ dm plate of ainc, cooneetod wito a win with the 
jdate oi eappa M P. Ibe win ia in the figon 
enpportod by a fotoed.piece of wood <» the top of 
dw plaater <ttfiaion,' tort this b not necnaary. 

Fig. 3 tbowa the win and its two plates A and B, 
aoUhm together, dhd ready fbr’immermbi^ ’ with 
the exoepfepn of batidi^!^ win. " 

^Flg.4ii an a^paratoa for the same pprpos^ and 
of very •(w*n*F construction to No. 1. A is (he 
‘glass raaeeL B the wooden top. C a tube formed 
of perona eardienware. P toe piece of Ethe 

win bearing the copper coin; uid F.l^binding 
ecrew, wUto nniteB tlj^dy die two wires togetocr. 

Fig. 5 ia en apparatiir npon a larger bat ahnlUar 
eonatrnetimi. A is n aqaan glaaa' resael. B a 
plate of eoppar hqUtog oereral medals npon it, all 
of wbidi are united by aoldering to the 
oopper j^ato, or tUm vnitod to It by a drop of 
qitoUlw oa toe adge (tf toe medri. C la a box 
wihde of plaster'^ PMa, fetting into toe |deae box 
A; bntpitifentod toocUng die botom of it, dtiier 
jiyprapa nndcnuato, or else proyaeting ledges at 
each cod. D ia the plate of amc. J| Is the screw 
dmt Unds tofctoer toe two wirea, - i i oy diia simple 
apparatoa a nniaber of ohjects may be made at 
ODoe. ** 

2bEngroaetoEcMqf onePleleof €h|i|p«r.— 
Take a plate of copper, end aa an m nee among 
eagfirera. It ii not waiinttal* thto' it ahbold be 


be ent throogh with a grarer, or a steel point— 
teVing esperial can that toe copper it egpoted en 
everjf Ume, 

** It moat now be immersed in dilnte nitric add 
8^^ three parte water to one add. It will be 
once seen iriiedier it is atrong enon^, by .the green 
caHor ot the aplntion, and dm bnbblea ^ nifroos 
gas eliminated. ^ Let it remain long enough to allow 
the exposed lines on die plate to'.be tligkilfi cor¬ 
roded, that the inx (whlto gate Into ^ poree of 
the copper daring the hebtihg proeeis), may be 
tooron^ilygot'rid (ril Pra^tfoe detmniae this 
better than any rales. , /• 

'‘The plate li now rea^Tto he placed in the 
Tblteie iqiparatos. After toe rol^ copper has 
tiffin, dflpodted in the Une| angrwred in toe was 
toe. totrim of toe fenmatioD be ftmnd to be 
roi^fe, men or Uaa, aecew^feng to (he qalcl^neas of 
toemitfon, To remedy tUa, ru dm laraum wito n 
of.smooth flag or pnhloe-atone, wito^water. 
lii» the slate, and wash nff the Wax pound- 
work wito ipirita of tnrpentiim and a brush. Hie 
plate* is now ready to be printed from at an 
or£nary press. 

** 7b Dnorit e Solid VoUoie Plate, hating the 
Ltnet in Reli ^,—Ibke a plate of copper, lead, 
direr, or type-metal, of ^ required size, and 
engrare in it, to the depth requisite to print from, 
wl^ in relief. 

** Contrary to ordinary engrering, the lines must 
beyfsf at .the bottom, and as nearly as possible of 
)|toe same depth, whra so engrared, (toould toe 
plate be eeppw ^direr), heat it, and then apply a 
little bees^ wax, (what is term^ rirgin wax is 
pteferable,) mixed wito ti rery small proportiAi of 
spirits of tarpentiDe; and giro the plate a coating 
of it. It may be laid m in a lump; and.toe beat 
of toe pla(jB ihoold Iw safltelent to mdt it.^ .When 
on toe ere of eoolhig, tioe plate tobuld be wiped 
dean, and ^ the whx taken off ,—m s^cient will 
bare entered the pores of die plate Co prerent the 
Toltuc &ppar from adhering. 

“ Then sol&er a piece of coppm wiiW. ■ 

** 'Hie plate mast now reedre a couple of coats 
of thick rarnish on the brxk and edges, (a prepara¬ 
tion of shell-lBc and alcohol does rmr w^.) I 
prefer, if the plate la large, to imbed it wito 
plaster of Pariror Roman cement, in a box the 
sise of the plate, silojring tiia wooden edge or the 
box to project jast u mneh' obore the surfece of 
the plate, as yon wUh tiia thiflmriss of the voltaic 
one to be. (Core most be taken, to keep toe 
en g r a ved aarfeM of too plate clean.) 

“It k now ready to be plaoed.in the apparatqa 
to1)e deposited on. ^ 

** fehedd toe plate be lead, or what ia stfll better, 
type-metal, tim prqjiarirton at wax d^ not require 
to be dvan tp the plate, aa, whan it is dqKMdted 
on to (M given thiebaeu, spj^ying beat U u^ffidenc 
to loosen tiie pkttes.** 

h4»0 


hi^poUihed. 

** Have a pieoe of copper wire oeqt^ soldered to, 
^ bickp^ of It, aad Awi. give its coating oH 


PHSNOlfENA OF-SPRINGS. 

_ „ ___ . _ ..., fli e eume d j¥m'p«gif99(i, and eoneluded.) 

msolioimd. l^biaW hOnerel and Thermal Almote aU 

•• ^ arm tiioae which wa oonnefer the purest, 

ore Impregnated .wito topa fbreign ingredients 
which,, be^ in » state a ehemicJ solution, an 
so intimately Usoded wito the water, as not te 
affect its olMiness, wlqle they render (t, in gmeral, 
more agreeable to our taste, and more nutritious 


level toe wax after it bos hstf a ooat, hold the 
we plate over a charooal fere, or eplrit 
lsmp^terny,eare to hold it leveL ' ' 

VI OT draw the deeign on the wax, with 

• bkekOsad pencil or a point. The wax must now 
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thin nln«w^er. Bat Uie qirisgt c ril ed miiienl oomptrittm to lyi Mrth k sdott fro* 
coatdn an anoioal abandonee of eorthr matter in qoentljr combined widi oarboaife. y**- Bat as 
aoiatioDi and the fobetanees with whim thej an lolphario f*)d ^dtiOfon an 

Unpr^nated correq>oad nmarkablj with thoae frdqnenflj lapjdied in^inga^ fgntfonk ■ tauj 
erolred in a gaaeooa fbha.bjr Toleanoei. Many perh^ be iepoilted i»^y in OtftUk eaea and 
these Bprinps an thermal, and they rise np tiiroa|h lakea. Hie gy^eoua preclpitatee, howerwf htthw* 
all kinds of rock) Mt h>r example, throogb granite, to known on t^ land, ^pear to be eon^ppd^i^lto • 
gneiss, limestone, or tara, bat are most freqnent in very few springs. Those .at ^?f ^Tn. ntiir ybmrfl. 
volcanic T^ons, or when riolent earuq^ea Weh feed the pnblio bath, may be eUed ea 
hare oeenrred it eras emnparatiyely modem. examplee. Some of theee supply, iangly, feon 

Hie water given ovt by hot springs ia generally 600 to 1000 cubic feet of water per Bioar,^.and^ 
mon volnminoiii and fen variahle m qnanti^ at droosit « fine powder, composed of a felKlan 
difiTerent seasons' tl^ tiiat proceeding from pny fa^dmteoflime, witinralphnrsndmnriateq^lime. 
other. In many ^loanic r^oni jets of steam, Stiictout Sprij^i.’-^Aiortt.-^ln orte tl^ 
called by the ItaUana s/q/bc, iune from fissures, water should hold a very l«ge quantity of sUIca 
at a temperature hi^ above the boiling point, aa in aolption, it seems necessary it should be 
in the neighbourho^ of Ntples, and in the lipsri raised .to a hi^ temperatun; and as it nuqr retain 
Isles, and are disengaged uneeasiugly for om a greater'heat under the preakunof .tiM ^ than 
Now, if such columns of steafli, which m mm In the atmosphere, submarine springa may, nfehapa,. 
mixed wtti other gases,- should be condensed be mon riw^gd with silex thsn anytownldi wn 
befen reaching the surfed by coming in contact have access. ^Hie hot wrings vt fee das 
' with atrsts filled. witB cold water, they mty give Fames, in the of St Midisel, rising fe^ed^ 

rise to thermal end mlnerel springs of every degree volceaie reeks, precipitate vast qus^itiM of 
of temperature. It is, indeed, by this meqps only, siliceous sinter, as it is usually termed. Around the 
and not by hydrostatic pressure, that we can dycular barin' of the laigest spring, which is 
account for the rin of sum bodies of water from between twenty and thirty feet in diamdte, akemate 
great depths; nor can jre hesitate to admit the layers are seen of a coarser variety of sinter mixed 
adequacy of fee cause, ir we suppose fee expansion wife clay, including grass, ferns, and reeda in dlfiitr* 
of fee same elastic fluids to be sufficient to raise ent states of petrifeetion. 'Wherever fee water has 
columns of lava to fee loffy summits of voleanic flowed, sinter is found rising in apme places eight 
mountains. Several gases, the carbonic add in . or ten inches above the ordin^ lei^ of fee sfemam. 
particular, are dis^aged in a free state from the^Hie herbage and leaves, more or less ineruset^rith 
soil in many districts, especially dn fee regions of^Uex, are said to exhibit all fee succeaqive steps of 
active or extinct volcanos; and fee same are found petrifaction, from fee soft state to a complete con- 
mor^or less intimately combined with the waters version into stone; but, in some i nstances, alumina, 
of im minerad springs, both cold and thermal, which Is likewise deposited from the hot waters, is 
Dr, Daubeny and othw writers have remarked, fee mineralizing material. Branches of the oame 
not noly feat these springs aie most abundant in ferns which now flourish in the mand are found 
‘ volmib tegions, Imt feat «rhen remote from them, completely petrified, preserving fee same appearanca 
their site coincides wife fee position of as when v^tating, except that they acquiro an afe* 

some great derangement in fee strata; a fault, for gr^ color. Fragmenta of wood, and one entire 
example, oi; grfet fleaurc,* indicating a eh^el bed from three to five in depth, ccunpoied of 
of commnnitttion haa been opened with the reeds now common in tiie island, have beeoine.com* 
interior of fee earth an some period of local pletely mineralized. 

convulsion. * •S!prtiip«.--Hie waters of almost all 

These springs derive feeir ch ief importance to springs contain some iron In solntion; and it is a 
the geologiat the quantity ind quality of the fact famihSk to all, that many of them are so 
earthy mat^riak which they Boli* in solution, copionaly impregnated srife tiik metal, as to strim 
These conrist of a great variety of subafanoea; tha rocks or heibage tiirough w^iq^ thev psM, and 
but tbe most predominant ain, carbonate of lime, to bind together sand and giwel in Kuid naasee. 
carbonic and sulphurio acids, iron silioa, magnesia We may natorally, then, oouchide tiiat tids iron, 
alamine, and salt, besides petroleum, or liquid which is constantly oooveyed from the intotlOT of 
bitnmen, and its varions Modifications, sneh as the earth into lakes and seas, and whidi does not 
mineral piteh, naphtha, and asphaltnm. escape again from, them into the atin^ltera by 

*Ca'e(irt5u9 fint attention is evaporation, must act as a coloring and cementing | 

naturally directed to springs which are highly principle in tiie subaqueous deposits now in. 
charged wife q^eareons matter; for theseprodooe |fh>grM. It be afterwa^ s^ nuny 
a variety of p>ii>wi^»nv of mnife intefMt. It is sandstones and otbtf rooks in the' sedfanentery 
known fea t rsdn.weter bee the property of dis- rtrste of ancient lakea and seas uo hound togetiier 
solving tiie eqkareons Dpcta over miidi it flows, of colored by iron, and this foot presents ns wife 
and feus, in tiie smatierijl^^ and rivulets, matter a strikiiig p^t of analogy brtween ths state of 
ia often supplied seeretiona of tesfo. things at very different epofes. In those elder 

cee, and for the growfeorwtfei plants on whife formwons we meet with great abnndasco of ow* 
they feed. Bat many nringsholdsomndi carbonic boiftto and anlphnret of iron; and in nhiryhoeta 
add in solntion, that fe^ are enabled to dissolve waten at present* rids metal k most frtoneBriy 
a mnch larger quantity cf calcareous matter than In the state of a carbonate, as^in thoea Tonbridge, 
run-water; ai^when'^ add k ffiadpated in for example. Sulphuric addi howorOTi k often tiie 
the atmospherefthe mineral ingredients are tiirown sdvent, Vhidi k in many eaaea derived lirom tbs 
down, in tiie form of tnfo,^ travertin. decompodtka of pyrites. 

Suipkurootu and Oppitouo qnan- Brim Sprtept.—CSIecAtfe,—So gasat k ^ 

tlM of other mineral ingredients wherewith springs iraantiM muriate M soda in aome vpiiniP* 
in gmerai are impregnated, k insignifleant in feev yield one fonrth of thdr weight in ilU. 
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I<on4op, aboat tbe sod of tiio dgbtaeDtb centnrjr, 
usd to iUl hit ea^t ^ called it, to crow^ 
booMt ereiy ni^t, AAct dropping a aenen l>e> 
tiraen hfan imd ^ aodienee, he cans^ to iaaq^from 
behind it all the aoonda, even to the ndnoteet parti- 
cnlar, w)iioh may be heard while a calf ia filing a 
victim in the alaa^ter-honae t the cooTeraadon of 
the hutidiare, Aa atruggUng and bellowfaig and quick 
breath^ of tiie frightened animal, the whetting of 
the knife, the ^wge, the gnah, tbe agonji-And 
revolting aa the ocmatoB ia in. itself, the imitation 
was so true to nature, that thousands eagerfy went 
to witneaathe art toemimie. 

Ihe followinj^eaaea <rf inanimate aonnd mtj be 
doaelf imitated bj the mouth :->Ihe working of a 
giindataM, tbe ncdae of the water boo 

which it ‘dipa,<the rcmgh attritira of the atoel i^on 
it, and die varioua dmngae occurring wito change 
of the preaaure}—-toe working of a aaw eutting 
wood {-^0 uneorking a bot^ and toe goggling 
noiae of deeaotiim ita oontenta;—the eound of air 
rushing into a r<w in a winter night bj a Orerice 

or kejr.bole—-and many otoen. 

ENAMELLING. • 

(R^$urnedJiwn pagt 384, qnd eonelvded.) ^ 

Comporition qf fft« White Snantel .—The eaaet 
composition of th« opaqoO white enamel ia a matter 
of considerable importance. A good enamel of this 
kind, fit to be applied to porcelain and metals, 
ahould be of a very clear fine white, so nearly 
opaque, as only to be translooent at the edgea; and 
at a moderate red heat it abohld run Into that kind 
of paste, or imperfect fusion, which allows it to 
Extend itaelf freely anE uniformly, and to acquire a 
glossy even surface, without, however, fully melting 
’ into M^n glass. The opaque white of this enamel 
E^'giirSby tHe oxide of tin, whidi pmseasea, even in 
a small j^raportion,* the propel^ of ^ rendering 
vitres^t imxtures white and opaque; or in still less 
proportion, m^y; fmd when otoenrisestored, opa- 
lesienf. The oxide of tin ia always mixed wito thm 
or four tones its quantity of oxide of lead; and it 
appears neceasary that metals should be previ¬ 
ously mixed by melting, and the alloy then called. 
The following are toe directions given by M. CJouet 
for the composition of this qpqgel 

MU 100 parts of pure Tratffrith 20 to 25 of tbe 
best tin, and bring them .o a low red heat in s.i 
open vessel. The mixture then bumi nearly as 
rapidly as char^, and oidddtea very frst. Skim 
off the crasta of oxi^tuccesaively formed, till the 
whole is thorough^ Adned. It is better than to 
mix all the. skimmings, and again heat as before, 
till no flame arises from toem, and the whole is of 
an uniform grey color. Take 100 parts of tois 
oxide, Ido of sand, and 35 or 30 of common Mt, 
and’melt the itoole in a moderate heat. This gives 
a greyish msM, Often porous sad ^;parentiy im- 
' perfrA, but whle^^wever, xnns to a good enamel 
when afterwardsJ^B^ This is toe enamd nsed 
for porcelain; metals, and finer works, the 

saim is previously diloined in a very strong beat 
wito a fourto qf its weight; or, if a mm fiiaible 
compound Is rngnted, aa mtia of the oxides tin 
-and lead to oSUt are taka, and tbe whole is melted 
Into a wtfto porous mass. This is then employed 
I nal!—H of tbe rou^ sand, as in toe above-men¬ 
tioned proeeea. ^ 

Tbe above proportions, however, ar^mt invaiU- 
ble,fttf if more fnabiliti is wanted, toewoie of oxide 


is increased, and that of the sand dhtuifisbed; toe 
quantity of common salt remalnleg toe aaae. Ihe 
sand ^ployed in tois protoes, aeeonW to M. 
Clouet, is not the cmnmon soek, howeHr fine; but 
a micaceous sand, in itoMt the saloa forms about 
Otte«fr)urth of the mixture. 

Another Rbrm qf C h wposiaoe^Neri, in his 
valuable treatise on glass mwog^ has long ago given 
tiie following proportions for^^ common nateiisl 
of all the opaque enameli, whidi Knuekd and other 
practical ehenusts have confirmed. Calcine 80 parte 
of lead, with 33 of tin, with toe precautiomi men¬ 
tioned above.. Take of ^s ealdned.mixed oxide 
50 pounds,^ and « mudi of powdered fiints (pre- 
pvM by bong thrown into water when red hto, and 
them ground to powder), snd ei^ ounces of salt of 
tartar; melt tiie mixture in a strong fire kept up fbr 
ten hours, after which reduce tiie mass to powdtf. 
This is the common material for the ^eque enamels, 
and is of a gr^ uddte color. To mm this fine 
enamel qui^ white, mix six pounds of the eompowid 
with 48 grains of the beet black oxide of manganese, 

and malt in a fin. Whan folly foaed, throw 
it into cold water, then le-mdt and cool, as before, 
two or three times, till tim enamel it quite white 
and fine. 

Knnckel observes on this process, that he tried it 
without the oxide of maaganese, but the enamel, 
instead of being milk wlute, wu bluMih and not 
good; so that there is no doubt but tint tois oxide 
is lughly important. If too much is used, the 
enamel becomes of a rose purple. 

Enamel qf a rich Red Color. —Colored enamels 
are composed of a common basis, totocb is a fosible 
mixture of vitrifiable materials, IR of some me¬ 
tallic oxide. In general, the colored enamels ere 
required to be transparent, in which case the basis 
ia a kind of glass compost'of borax, sand, and 
oxide of lead, or other vitrescent mixturto; in vtoioh 
the proportion of saline, or metallic flux, is more or 
less according to the degree of beat tiiat tbe coloring 
oxide will without decomposition. When the 
colored enamel is to be opaque, or opalescent, a 
certain portion of the white opaque enamel, or ot 
the oxide of tin, is added to the mixture. Hie most 
beautiful and costly color known in enamelling U aa 
exquisitely fine rich red, with B.parpliah tinge, given 
by the srite and oxides of gold; especially by tbe 
purple precipitate, formed by tin in/one form or 
other; and by nitro-muriatgqf gold; and aleo by the 
folminating gold. Hue btoutifiil colto requirea 
much skill iq tbe artist to be foDy brought out. It 
it said, that when most perfect, it should come from 
the fito quite colorless, and afterwards receive its 
cotor by the flame of a candle. Gold ooltos will not 
bw a violent fire. § 

Otiier and eonmum reds are given by the oxide 
of iron: but this requires the mixture m alumine, 
or some other substance, refractory ia the fire, otiier-' 
wise at a full red beat the oolor ^ d^enerato into 
black. 

yellow Snamel.~^Ytllom is given ritiier bv the 
oxide of nlver alone, or by the oxide of lead and 
antimony, with rimilar inixtares4o tiioee required 
for iron. Tbe silver is is tender a color aa gold, 
snd is readily injured or lost in a,hi^ heat. 

Gresft jEaeiMef.—Green is given by tim oxide of 
copper, or it may also be procured by a mixo^ ^ 
blue snd yellow ctflors. 

Slue suanel. —Blue is riven by oxide ot eobelti 
and this seems of aS oriors, the nori Gertaio 
and earily nuuMgeable. 
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Bktek SMm«l.->Black is produced bj a mixture 
of oxi^ of cobalt and manguese. 

reader may conceive now mudi the dificultiee 
of tU« nice art are increased, when dm olject is 
not merely to lay an unifiwm colored glazing on a 
garface; but also to paint that aurftce 
witb figures and Qjther designs thid r^uire extreme 
^cacy of outlet acontoey of shading, and aelse> 
tion of coloring. The toAati painter has to work, 
not with actual colora, but with mixtures which be 
only knows ilram ex|[ierienee IriU produce certain 
oolm after the delicate operation m the fire; and 
to ^.oommra ddll of the painto', in the arrange¬ 
ment oi Ua pdlet and choice of lua cplors, the 
enameller has to add much practical knowledge of 
t^ operation of one metallic oxide on 

another; ^ fhubili^ of hia materials; and the 
ntmoft d^ree of heat at which they will retain, not 
only the accureey of the figurea which he has given, 
but the preciae shade of color which he intends to 
lay (m. «> 

Fating in enamd requires a luccetsion of 
firings; first of the grotmd whidi is to recaiTO Uie 
design and which itself requires, two firings, and 
then of the different parts of the design itself. Ibe 
ground is laid on ‘in the same general vray as the 
common watch ftoe enamelling, already described. 
The colors are the different metellio ojrides, melted 
with some vittoscent mixture, and ground to ex¬ 
treme fineness. These are worked up with an 
essential oil (that of spikenard is preferred, and 
next to it oil of lavender; to the proper consistence 
of oil colors, and are laid on witii a very fine hair 
brush. Ibe esm|^ oil should be very pure, and 
the use of this, rather than of any fixed oil, is, 
that tlte whole may evaporate completdy in a 
mo^ate heat, and leave no carbonaceous matter 
in contact witii the color when red hot, which might 
affect its degree of oxidation, and thence the shade 
of ccdor which it is intended to produce. Aa the 
color of some vitrified metallic oxides (such as 
that of gold), will stand at a very moderate hei^ 
whilst others will bear, and even require a higher 
temperature to be properly fixed, U forma a great 
part of the skill of the artist to sopply 

the different colon in proper order; fixing 
shades whidi are producea by the colors t^t will 
endure the highest, and finiwng with those that 
demand the leM hrat. Ibe outline df the design 
is first traced on the engzvel, ground and burnt in; 
after which, the parts are Mled np gradually by 
repeated burnings, to the last and fiowst touchw of 
the tcnderest enamel. 

Transparent are scarcely ever laid upon 

any other metal ^hon gold, m account of the dta- 
colorq^on produced by other metals, ss . already 
explained. If, however, cc^per is the metal used, 
it is first cove^ witik e thin enamel coeting, over 
which Mid leaf is laid and burnt in, so that, m &et, 
it is stul tUs pictal that is the basis of the ornamen¬ 
tal enamel. Witb r^ard to the vast numbw of 
important minntiis In the eeleetkm and wder of 
applying tirn colora, the management of tiie fire, 
Ac. &c., almost the iriiole.bf iriist is known, ra 
this subject, is confined to the practical arti^ 


FLASTER CASTS OF FOLIAOB, he, 
Tni'Mlowing are the particulars of Mr. Deeble'a 
process: The leaf as soon as convenient after bdng 
gathered, il to be hud on ftne-grdned moist 
In a perfectly Batnral position; having that nr&ee 


uppermoat whldt la to form the east; and bellf 
banked np by sand, in order that it may be pert^etij 
enppdrted. It is titen, by metns of a broad camel- 
.heir brush, to be covered over wfth a thin coating 
of wax and Burgundy-pitch; rendered fluid by heat. 
The le^ being now removed from the sand and 
dipped u cold water, the wax becomes hard, ‘and at 
tlm same time suffieiBntly tough to allow the leaf to 
De ripped off without altering its fimn. This beii^ 
done, the wax monld is pla^ on m^st sand, and 
banked up as the leaf itself was; it is then cc^ered 
with plai^ (ff Paris made thin, care being taken 
that the plaster is aceuratdy forced into aU.the 
intentioei of the mould by neens 4 ^ a canml-hdr 
bruah. Aa soon as the plaster is set, the warmth 
thus pro&ioed softens tike wax, whidk in consMuenoe 
of the moisture of the ploatw is preventea from 
adhering thereto; and witik a little toterity it may 
be rollM np, parting oompletely from tike oeat, 
witikont injuring it in the imillnt d^ree. 

Casts thus obtained are very per^,' have a 
high relief, and are excellent modeff, either- for the 
draughtsman, or for the moulder _ ot architeotnral 
ornaments. 

♦ BRONZING. 

What is called bronsing is ^wng to the articles 
an appearance similar to that assumed by statues, 
and other ornamental worlu, which are made of 
the compound of copper and tin, Icnowo under the 
name of bronze. In them the metallic surface 
becomes corroded by exposure, and in gmenl 
appears of an intent green cobr; whilst the 
more prominent parts, being most snbjectsd to 
friction, retain a p^on of metiilic lustre. < 

Different mo^ of producing this etfbct are 
pursued; but they all consist in covering the | 
to be bronzed, eiuker with water or oU p^t, t 
desired co]pr,-and then rubbing a metallic powder' 
upon the projecting parts. * v 

The first thiikg to be attended to in thU art, is 
the preparation of tiie .bronze td be used. Many 
receipts have been given for preparing tins, hut the 
two following we tl^k dedd^y the cheapest, and 
the best we hive seen. ^ 

Receipt fbr mahng Green Awtuc.—Take one 
qimrt bf strong vinegar; half ah ounoe of mineral 
gneen; half an ouikoe^^w’ttigbcr; half axk-ounce 
of sal-ammoniac; half an ounce of gum-arabic; two 
ounces of French berries; hUfen ounce of copperas; 
and about three ounoee of green oats, if tiiw can 
be proonred; olthou^, if cannot, the prepara¬ 
tion will Bcceed perfoctly %eU without them. 
Dissdve the different salts and gums, in small pw- 
tions <ff vioMar; tikea mix the wh<^ in e strong 
earthen vessel, adding tike berries and the oats, over 
a glmtie fire: bring the emnponnd to bcdls Then 
allow it to oooI| and filter it throng a flannel beg, 
when the bnaae wOl be ftt for use. 

Receipt/er moNnp Brotue . mm m onfy ueed tp 
JBrew^/bimditrt,—Take’ one UiMb pint oi strong 
vin^ar; one ounce at ealJIKiklao; half an 
ounce of alum; a quarter of ea ounoe of arsenic; 
dissolve tikcm in tike vin^far, and tim compound is 
fit for use. We know brasc-founSm who have 
been in the habit of uring thui cheA composition 
for several years; md, whm the nimml fl^food, it 
Is very seldom fbtmd to foil. 

The bronze being now prepliipd, the next tidog 
to be at t ended to is tim cleaning of tiie bms-wcn 
to be bronztIK and the best metiiod fbr— 
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WrlWiiig, turmns, rubbM witt land-paper, oi object, it wffl alwin be ftond best to an £ 
doping in aqae-fortif. It u ebeolately neceasarr, uikii* ^ w»s w aie ae 

in ordw to be eocoeMfiil, to have the work weU ■ Bn^na Vhuim- 


methods is certainly the best, and 
th^ore ought always to be used when it is 
wished to fooceed paiticolariy wdl, althon^ any 
ot the above methods are perfectly fbi 

ordinary purposes. 

Having twu got the bronse and the wnfc ready, 
we now proceed to describe the manner. 

Hroaati^ —^Ihia must be done with 

-a small brush, and great care must be to 
keep the work eo n s fa mtly wet with the liquid, to 
prevent it from tumug green. When the color 
which is wished haa bera attained, which 


it will dear oa^, that is, until the m<dstnrB will stand 
upon tiie snr&ce, and ^ot atwif immediately in. 
The books in general recommend aise from 
ish^tass, but good, clear, cqmmon glue, is much 
cheaper, and will answer feqnaHy welL After' the 
east or sculpture has been property ailed, it ia 
ready to recdve tiie color; tUs'fe prepa^^ by 
grinding Prussian bIae,\ye]low ochre, and lamp 
black, in some week sise.’ The col<m ought to be 
ground sepaiatety, end afenrards mixed together, 
es the Pr^an bine requires more grinding tW 


* . . __. . ... • , ^ r- ^ ottere; and because they may after- 

^ ^ bj •> M to prodoc. my lint tMuind. 

r 1 in dm ^ w^, u,. onBr mnrt b. n-n-d mnly ori th. uSd. to 

jnd thm dmd to W.TO Mwdn^ dter whKh bebroni^rnddlowedtodry. When it i. dir, dip 
• « Ato » 1 coating of lacker, a bru#into somethin rdl gold sise, scrape the brush, 


the whole is 

which preserves tiie colors. 

It often happens, however, from the quality of 
the brass, that tha broifee will not bfing the work 
to a sufficiently dark color; means must be u vfd 
to remedy this defect, and we think— 


The ittt and ekmp$$t method pitinff a proper the bronxe powder. 

Xm _m.-.- au * - 


10 that bnt little of the lise may remain in it, and 
pass it over the figttra* so as just to moistmi every 
part: it is then to be pot by untQ it beemnea faeiey, 
that is, until the fin|^ will adhere to, but not be 
moistened by the size; it Is then reedy to receive 


darlr tinpe te JSroiue, when, from the nature of the 
metal, we cannot otherwise succeed, is the follow- 
ing:-<rMiz about a quarter of an ounce of the 
finest lamp black, with about one gill of strong 
spirit of wjne, and strain the mixture through a 
fine linen doth. The work*on which the bronze 


When gold ^ is not at hand; a HUle ji^an var- 
ni^, or even fet oil, dilated wife spirita <d tnrptn- 
tine, will answer fee purpose. 

Sometimes fee bronze powder is applied without 
the intervention of any adhesive matter, excepting 
fee siw contained in fee water^l^lor. le must 


haa been already used, must then be warmed upon then be rubbed on before fee color Is perfectly dry. 
« dsteriLpUte, or <frer a dear 1^, until it .can 7% Bronze with (HI Cbtor.—first give fee work 
scarcely be bdd in fee hand. Then, wife a fine a coat of white, or rA lead, ground In oil, and 
nam^air brush, such as is used for lackering, the when this ia perfectly diy, apply another coat, 
;JW^^oat bn laid over wife this mixture, in venr consisting of fee colore before named, ground in oil, 
’thin coatiita, until tUb feade required be obtained, and mixed wife a small' quantity of j^ian varnish; 
Whm 8old, it must be polifeed with a very soft this is to be sufTered to dry, nntil it becomes tack^, 


brush, or piece of linen rag, dipped or moikened 
with dear green oiL A coetind of laAer ia then 
laid ovewthe whole, and fee mosf beautiful bronze 
will be obtained that can be produced on braaa; 
and, if fee work is not made too black wife fee 
mixture, nor fee lacker used of too bright a yellow, 
the bronze obtained, will b^a bmutiful dark green 
—the color now so* much id^ by the Engbsh 
brass-founders. By this it will be aeen, that any 
ahade (rf what la ciUeS green bronse can be 
obtained, simpty by ndng more or leas of the 
blacking, and a U^tor or darker color of fee 
yellow laieker; and fee different tints wife^d to be 
given to the work will of course be obttdned by fee 


when fee bronze powder is to be applied to it, 
Bronze Potedere. —^Ibere are various kinds of 
bronze powder, which are kept for sale by many 
of the colonnen. The euntm m/tuivum, or moauo 
gold, is used for inferior articles; this is a prepara¬ 
tion of tin, quicksilver, and sulphur, possessing a 
bright gold-Uke ^peirance. A copper colored 
bronze may be obtained by dissolving copper in 
aqna-fortis, until it is satidNXed, and thm putting 
into fee solution eome email pieces of iron, when 
the copper will be precipitated in the tnetoUic state, 
tiie flnid must than be poured off, and the powder 
carefully washed, dried, and leviga^, when it may 
be put by for uee. Bronze powder is sometimes 


different feickneee of fee coatings of blacking which mads from Dutch gold, which is sold in books, kt a 
fee several parts of the woric receive. The wor]^ very low price. 7^ is treated in the same w^ as 
nowev«r. Will stand much longer in color, when fee gold leaf, in making fee gold powder; all these 
oronze can be made auffidienti/ dark, without using infoiior bronzes reqnire to be covered with a coat of. 
fee blacking at all; and this can be done, although clear varnish, or they will very soon lose their me¬ 


lt takes no tounr time than is required when the 
blaektaf is ul£, ';||||| 

MetMd Bronze the proper ehade 

nrithout Miinp btaelHnp. — When either of fee 
bronzea, first deseiibed, have been used and the 
work dried, as there deaeribed, if the ahade feould 
not appear w At as is wished, let fee work be 
placed be^in a amait fire, or in bright sunshine, 
where, however, no emrent of air passes. When 
thus exposed, let itrlie turned occasionally, and 
brushed wife a aott brush. This ri[|tawiU be 
to ptodooe a yttj fine bronze, afflnll other 
hfva foiled, Cwife the-exception of tiie 


taUie appearance, nor will the varnish entirety pre¬ 
vent, alfeough it will greatly retard, this chan^ 
Mode of applying the Bronze Bomdert.—AU 
fee recipes which ww have seen, direct fee nae of 
a bmob, or of a piece of cotton, dipped in fee 
powder; this mode is not only slovenly, but also 
wasteful, which is of some importanee when gold 
powder is'used, and no oth» material ought war 
to be employed, as it greatly excels all 
ititutes, both in dnrabili^ and beauty, ond whoi 
iroperty managed, fee increased expense, trifling. 

Ae best mc^eris to cover fee finger wife a sm^ 
jiiece of doe-skin leather; this sbuuid be Ughtly 
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AmA itto tbs powdAr» nd Om Ioom ptrtiolM mb- 
‘ hiS'oBvfm •{»M of fino tmooQx btUier, wUeh 
BMf bo putod oa o imiU piece of board, end kept 
t |br the pwpoie; ortheoorerofabookwillaiiiwer 
•' perfectly wdL The powder mej then be eppUed so 
IS to tooeh thoee ports obIt where it is wanted, 
and then the qoentitp utey be regnleted with die 
greatest exarteese. A bmsb, or apiece of ootton, 
will aKOw partides ofdhe powdtf to ftdl where U Is 
not dedreA tad dins injure the work. 

We hoTO alModj said that the prominent parts only 
oi^ht to be tenehed with die powder. Sme ard- 
das, howerer, admit of more of the metaPie eover- 
tnifttanothe^ Thns a medaUioD, which m^be 
■oppoeed to be freqnen^ handled, andeonaemmndy 
nUM brii^t, onpt to be ooTOred more freely dwm 
a bast, or statue. It is erident ttat dils most be 
left to the good sense of die workmaap Varnish 
is not only nnaeoessary, bat weald mit^rislly injare 
artldes, where the genoine gold powder ts 

ARGAND BUBKER. 
nmOTSMIMT or, BT a» S. BBESOHBIu 
Tan following dmple, eeiy and unexpenalTe modo 
of gretdy incriaaiog die qoandty of light yiddod 
a common Argand homer, haa been need by me 
VM MMaB'yeare, ^ is adapted to the lamp by which 
1 writ^ to my greaUy-hiareased comfort. It oon- 
■bte fo mer^ elevating the gliaa chimney, ao 
nodi above die nsnal levd at wUehit stands in the 
bansiii in. ordinary use, that ita lower edge ehall 
cleerdhe iqiptr edge of ^ otreolar wick, by a apace 
e^pal to abrat the fourth Mrt ot thenxte^ die- 
meter of die wide Ifodt This saay be done'to any 
lamp of the kind, at a colt of abont sixpence, 1^ 
aoi^ sdsptfaig to the frame which snpports the 
dubniMy fov pretty stiff wires, bent in soch a man¬ 
ner as to fms.fonr long npiight hooks, in whldi 
the lower end. of timoUmMy rests: or still bett« 
if the lamp bo soi^kinslly eonstmetad as to sustain 
the ehisanqr at the requlnd deration wfthont each 
addition, by thin lamuHe of brass or iron, havtog 
their plimee dlreetod to (be axis of die wide. 

The proper deration !a best determined by trid; 
and' ae the Uniits within whidi it is eonfinM are 
reiy narrow, It would be beat second by a screw 
mirtion an^Ued to die socket on which dio lamina 
■bore mntkmad tuQ fixed, br wbldi they and the 
dhlmaey ssay bo oletstod or depressed at plossnn, 
wHhont d tha same time reismg or lowering tiio 
wide. Ap^Dximatelyitm^bedoBelnialndant, 
and the experiment is not a little striUng and in- 
stnedre. Take a eommon Aigand hnnp, and 
aliematdr raise end d^reei the ohimney rmeally 
from the lord when It nsoally reate, to about as ftr 
•bore toe wick, with a moderatdy quick bot deady 
motion. It will beimmediatdy peredrod tott a vast 
difference hi ^ oftoant of tight snbiGrtl in ^ 
dUforent peeitoMd of the ehfanaey, but dial a'rery 
maiked and sadden warfagm ocean st or near ton 
deration deeicnated In the eornmeneement of this 
.otter t ao mned indeed ta alasedt to have tha 
effect of a flsdi if toe asodea: be q^, or a jndden 
if the wiek-sorew had raised a tom. 
’ ^affe meqwitrectssomeitoat in dfanaety,lengthens, 
esMss to ghe off smoke, and ■**•*«?? a -da—iiwg 
t sn^. With this great laoran of Hghfe then is 
oertslmy. not a eorreepondloxlr increased oOBSomi^ 
don of oik^PAifot. Moff, 


jnSCELLANIEB. * 
Phmfr.'—It is well known that loma 
plantean lamlnons, and also that parts ^ plants 
m an Indplent state of deoompodtnii, ahme mon 
ot less. Prtatoes in eedsrti in a growing 
state, and toerafon Useless m food, semedmsa be- 
eoqie so laminoas, that we ^ riei by them the 
print of a book in the dark. 2, The Dietemmu 
elbue, (JYasciiulle, oommon in Genumy) spresds 
round it, in dry snmnor erenfa^, an itaosphen 
wfaidi, on toe approach ht a tap^ inffsmea with a 
bins flemo. S. OtlMf plants pn oat a eparklh^ 
Hgkt, probably of on deetrlcol noton; soeh is the 
eeia with the flowers of Cafendule, (Mfrygold,) 
3>up«ohm, (Indian CresS|) UUm and 

Chefoeebafown, Tageieei (Fre&eh Uaryg^,) Hsb- 
entonv, (8aiifloW,)jnd Po^oalAhr, •• mendoned 
by Mr.. Johnson, orWosterby, in VoL IH., p. 145, 
of the '* Edinbnrgh FhUosophied' Joamd.'* 4. 
home plants giro ont.s calm itcady li^t, as Dma* 
tkm violaeeum, Sekieiortego otmaidacea, PAyfo- 
laeea deepftdn, BMtotforpha pinnate, etc. The 
Inminona appearances In the galleries end shafts of 
oar mines en often to be tra^ to rhisomorphous 
plenti. 6. The milky j aloe of some plants Is very 
laminoas. 6. IVanks, brondiei, and roots of trees, 
in an indplent state of deeompoeltion, become 
laminoas. 

Joinmg Torioiteehell.—The sommon method of 
joining tortoieesbell tofldher, is, by making the 
joint overlap a Ut(jet Unding a wd linen cloth 
aroond it, and prfsnng thp whole between the jaws 
ot a pair of hot tongs. Ii|,thia way, the effects of 
beat, moiatare: and preesnre, an oombiaed in a ^ry 
conrenSent soenner; and the tortdseehell le com¬ 
pelled, by tiitdr jc^t action, to ^ooomelpartUllT 
diseolred, end to anite firiqly. , « ' 

Fine Blue Jbr ArtOte, bine 

ret of die dyer conteiin Indigo deogutisM by pro- 
tinide ohirM, and rendered aoluble in ^ yuow 
green state by Ume-water. If a- poison of this 
aolntioB be enoead to the air in i. sbailow rmsel, 
dm indip^biu speedily absoyb oxirf^ and be pre¬ 
cipitated in ite osiial state M m inatao^ blue pow- 
dm. ,lUa bring dried and dlgesM, becomes pure 
Ittdigd, by toe abstraction lil the resin and lime 
omitali^ in it. Ihas pre|iared, It is afine powder, 
inteneely deep, bat softened, tender in its tint, re¬ 
sembling nltaimarhio, and does not change when 
expoeed to the air | it is, therefbiv, an aequirition 
to the paletteofne ordinary kind, and Is Ukely to 
prom toe most ralotols of w bloes, when made into 
otoes Ibr wash-dnwings, for the use of miniature^ 
psdntere.'■ ' 

Oold 8Ml^Jhr 'JSk^*^Tkt ee^brated ohe- 
ssiat, Freost, hai^ asoertained that all salt oon- 
triol a pardon of BBOMory, toonght it not hnlikely 
that if allies ware opwed with gold Iw, 
it mi^tepsiWi aftw a lWig.fgWiO» with ae much 
qaicMfl^ Awrihg to it dfBmiSFm only pay all 
expenses, l^t afford a huge pi^t. Ihe axperimeni 
ssciu deserving ot tiUL-^Adkmk^e MegoMine, 

QUERIES?^ 

H i.»Hew are ttsaeUM tottsn er pl^ KaOef Atr 
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LATHE CHUCKS. 

CJtmimntfrvin /"'ire 347. niul comiiuM.-J 
The Sliffe Chuck is made of metui, and is ad.-(|)tei't 
to hold olyocts, which it docs very firmly, par- 
ticiiliirh Mich things as wires, spindles, and others 
of a like nature. It is^represouted in Fig. 1. and 
i-oiihists of, first, a screw which fits the mandril of 
Ihc lithe. TJie rest of the chuck is pretty solid, and 
of' tjffi.'ss, having a long cavity in the fmr of if, so 
cciisfrncted as to be wider inside tlian outside; tluis 
nnvthing fitting into it cannot fall out, although it 
may slide along from end to end of the cavity; ns 
such slides cannot fall out, it is difficult to lamceivu 
how they could get in. Tiiis object is atramiil by 
making the face of the cliuck of a difTcrciit piece 
from the back of it, and not serening it on until tlie 
two sliders, marked in tlie rut A A, have l>ecii 
placed in tlie cavity C. The two slides may be let 
out further from the centre, or brought Ih'arer to it 
by means of the si-rews 11 11. The work to be fived 
is placed between the ends of the sHdc.«, which il 
will be perceived are cut hollow that they may hold 
more firmly. 

Thf Vun'pfxal Vhurk is repre«-enteJ in Fi:;. 2, 
and th(>ui;h tile screw ninch firs tlic mniulnl i'not 
represented n.s in the other ,drawing-, yet il is 
imdei*stood to he at A. This jiart, tlurefore, is 
that which fixes it to the lathe, th<* opposite end of 
the chuck presenting a hole.. i.s a hollow screw, 
at the bottom of which isaiiotlicr screw 11 l(, which 
IS prevented from inoiing endwise by a collar in the 
middle of it. One end of the screw is cut right- 
handed and the other left-handed, ro that by 
turning it one way, the nuts D C will recede from 
<‘a<;h other, or by tnriung it the contrary way tliey 
w ill advfutee toward.s eacij other. Thc«e two nnts 
]>ass through grooved 0 {>eninirs in the platrt E, and 
jirojcet beyoml.it, carr)'itig jaws like those of a vice, 
by means of which the substance to be turned i.s 
held. 

The Surface Chuck, as its name implies, is 
one adapted to turn anything to a fiat surface; it is 
that universally employed by stereoty|ie founders, 
for turning the hark of the plates when cast, and 
by other artizaiis, in various of their manufactures. 
It is figured in No. .*1, and coiibists merely of a 
fiat disc of metul, wi^Kfonr long holes or channels 
through its face. Its si/c is considerably wider 
across than any we have bi-fure described, is usually 
indeed nearly a*^ large lu the height of the iiiaudnl 
above the bed of the lathe will allow. In tiic 
various grooves arc placed rertain screws, or dogs, 
oflfbrm and size proportioned to tlie work to be 
fixed. The ehurk is usually attended with three 
sets, of the ..nape ve|/rcscnted in Figs. 4, o, and 6. 
The appropriate em]iloymeiit of any particular 
set must, of course,* he left to the iliNcretion of 
tlie turner. I'liere muat be ns many in each set as 
there are channels cut in the face of the chuck. 

The liriver CAuCk .—This is represented in Fig. 
9. It is one oT extremely eimilar coiiHtniction, and 
of the greatest utility and general application. It 
is turnislied with tlie usual screw to fit the lathe 
head, and is formed merely of a thick piece of iron, 
pointed at the outer end, and having u srjuare hole 
made ihrongh it, at right angles to its axis. Into 
this hole fits an elbow'd iron bar. about the size 
represented, and whieh is moveable in and out the 
whole, though capable of being fixed in any j»o- 
siiton by a screw pre-sstug against it. Tlie work 
to be turned is fastened by one cud to lUe back 


popit head, and by the other to the point of fbe 
chuck. The wood may by po.ssibility lie of such a 
form that the elbowed iron may be made to bear 
down upon it, and thus turn it round, but thi.s is not 
always, nor even fn-ciuenlly, tlu; isisc. \yiieu tins 
chuck will not turn it round properly, it is neivs- 
Mry to fasten to flic end i^f the piece of wood what 
i.s called a carrier, two kinds of wliieh nra rcfire- 
sented in Figs. 7 and H,—Fig. 8, for example, being 
screwed on to the uood, its pointed end will c.afeh 
against the chuck, and the whole will turn together.' 
'iliis carrier is so sinijilc that aylcscription of it 
seems uiinewssary. ' 

A modification of this njipnratns is where the 
anu of the chuck is straight, and the arm of Lite 
riirrier bent; thus in Fig. 7, the projerring arm 
>-)ioivn would meet a straight arm of the ehiiek, and, 
as in the former instauee, one would carry round 
the other. 

Jiesides the above, there are numerous others;— 
n.s, for example, the Jiranch Chfirk, which has four 
anus, furnished with screw heads, but it is not 
tisi‘ful. '/’ke IlnriiH/ Cht/ck wliieli i.s nothing hiit. 

the Kcpiarc hole eliiiek formerly described, and 
which has the pn-sent name, merely because the 
iiMial hits an* fixed into it. ^ 

The Dnif Vhttrk is precisely the s.ime thing, hut 
nilapted for Muallei- drills. JCvery turner, iinleisl, 
is imeiibtomed to make for liiim-elf such chucks as 
he may re(|uire, and most jutmiiis vmU remember 
some which are not here desenbed. 'I'o imu* them 
all would he iinposAble, so many being fushioued 
for particular purposes, and adapted for luiidtng 
certain articles; Lliii.s tlie <hni.sh-mHker, and ^'c 
.seal engraver, require hut one—and that to hold 
his drills or bits; the optieiriii others of partieniar 
shape, either tor grinding his lenaos, or po1i»hi">)> 
his speeulas. 1'he turning 'Of the ivoCy sliders fitr 
magic lanthoriis has its ow*ii ])ceuliaf''chiAfi(. The 
engraver may require one with even tangent screws. 
Tlie potter, the grinder, the polisher, and the-gem 
cutter use nomf, though their lathes aro fitted up 
with other apparatus, simple, indeed, but no less 
necessary for their partieiiliir pursuits. 

Jlcsides the above, theic are otlier ehueks of a 
nouqioiind clmracter,^,fnr turning eniieeiitric, oviil, 
and other ornamental work ; they are know’ii by the 
names of the Cmcentric Chuck: the Chvi/ ('hvck; 
the Cimpound Kccenirtc; the Ohlique; the Ceowe- 
iric; Pillar~Ftul\ng: ih^Spherical; i\\aStraight 
Line : and the Epirgloidal. 

have written an illustrated account of the first, 
but fear, that without tlie aisistanee gf other parties. « 
we cannot promise any de>.cription of the others, not 
possessing them, and tlie whole literature of England, 
not containing a single work on Turiiifig, except n 
Rinnli production by 1 hbetson, sold at an extravagant 
price, and confined to a description of his own 
inventions. 

LACKERXNG, 

Lackrbing 19 a prcnicss by whieh a glossy goldeji^ 
appearance is given to various metallic articles, by 
means of a more or less pule yellow varnish. lU 
object is cliiefiy to prevent such gfi^ds from be¬ 
coming oxidated or tarnished, by exjBisiirc to the 
atmosphere or to water. ^ made well, lacker is 
exceedingly durable; and n laid on and burnt 
with attention and care, adds much to the beauty 
of the brasR or other meUil upon whieh it is laid. 

Tlie art of lackering, like all othernsof a simi¬ 
lar character, reij^uirrs practice to CKiurc faciliiy 
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of operating; niid the complete success of the opera¬ 
tion depends upon a numlxir of inirmttr circnmsfatices, 
not easy ju anting to provide against or to explain. 
Tlie following remarks and nxieipts we trust will 
assist, if not perfect, those who may wisli to attain 
a complete knowledge of the art. 

Di Prepare Prasis Worii, 11^‘c .—As the object of 
lackering is not to give a brilliancy, but to preserve 
one alrciidy obtained, it will be evident that in the 
preparation any thing, the brighter surfiu» ob¬ 
tained the better. Some goods are turned in the 
lathe and tlieii polished; sometimes, us in )>hilo- 
sophical instruirieiits, btirnished ulsd—this makes 
them .sufficifiiUy bright. Other goods, ns, for 
example, many which Imve clmsc-d surfaces, and 
which cuiniot therefore Im turned with a cutting 
tool, an: held against a teraivh bru*>h or brush of 
wire, which is tixed to the lathe like a chuck, and 
is made to ri-volve*rn])idly. This removes all as- 
jicritics and renders the Mirfucc lit to receive the 
lacker. A Ibnti aiid mon; roinmon process is after 
the surface is got by other means as clean as pos¬ 
sible, the goods ms; put jntu pirkle, tluxt is, into 
a(|itafoi’tis and water, and there sufferwf to remiiin 
some hoiii's, iiecording to eirrumslanees. The acid 
rats nw.iy the outer juat, lejnitig a bright surface 
heneiith. The goo«U*»re now' put into bran, and 
there shaken about to dry and clean them, when 
tliey will be ready for lackering. 

'i'u VAenn Old Work .—Snch things as have been 
lackered before arc easily cleaned by lioiling them 
iti peiirl-asli, when the old iaclier will be destroyed, 
though it wdl jierlinjis still lay upon the surface as 
a^whitish kind of vawish. To remove this, and 
n’store thr^arlicles to their jiropcr color, let them 
.be soaked in piekle, the same us for new work, 
.c.xamitiing thean from time to time to sec if they 
are 8#flici«n*ly cleaned* 

To Jmtf /*e Lacker on.—This Ls done in two 
ways, called cold lackering and hoi lackering, lly 
the ftirmer, a httle lacker being taken on*tlie brush, 
which slu^ld be a common eamcl Inir varnish one, 
it is laid carefully and evenly over the work, wiiieli 
is then jdaeed in an oven or on a hot stove—the 
licat from this coiitimioa only for a unimh* or two 
is suHirLtnt to set the lacker, and the work is 
rmish(‘d. JJy the second method, the work is heat¬ 
ed first to about the hejtt of u flat iron as used 
by the. laundress, und tlie'lacker <]uickly bnished 
over it in this state, the work being subjected to 
the oven for a iniuiitc afterwards or not, according 
to the pleasure and judgment of the lackerer. The 
^ arlicie, if very small, will retjuire this, beeausK it 
will have parted with most of its heat in laying on 
of the lacker; if heavy, it will rctjitii sufficient t»^ 
perfect the* process. The greatest difficulty is to 
know the exact dt'grec of heat, and this know¬ 
ledge cannot, be attained except by ex|>erience, so 
ihderent is the nature of the materials, the (piality 
of ditfenmt lackers, and the effect to be produced. 
Lacker for Praim .— 

2 07.. of umber or copal, ground on porjiliyry, 

* 4i) gr. of dragon’s blo^, 

30 gr. of the watery extract of red sandal wood, 

30 gr. of Oriental saffron, 

4 ox, ofitpounded glass, and 
40 ox. of very purcalcohol.* 

To apply this vjrn^ to articles or ornaments of 
brass, expose them to a gentle heat, and dip them 
into the varnish. Two or Umie coatings may be 
applied ir^tliia manner, if necessary, llie xarnish 
ia doreble, ^nd bas a beautiful color. Articles var- 


{ nislied in this manner may be cleaned with water 
and a bit of dry rag. 

Lacker for Philosophical Instruments. — This 
lacker or varnish is destined to change, or to modify 
the color of those bodies to which it is applied. 

J 02 . of gum gutla:, 

2 ox. of gum sandrac, 

2 02 . of gum elemi, • 

1 oz. of dragon’s blood, of the best quality, 

1 oz. ofsecd-Iac, 

J oz. of terra merita, 

2 gr. of Oriental saffron, 

3 oz. of pounded glass, and 
20 02 . of pure alcohol. 

The tincture of saffron and of terra merita, is first 
obtained by infusing them in alcohol for twenty-four 
hours, or e.vposing them to the heat of tlie sun in 
j summer. The tincture must be strained through » 

; piece of clean linen doth, and ought to be strongly 
I scjueezed. •ThU tincture is pourei! over the (iviigon'a 
blood, the gum i-lemi, the seed lac, and the gum 
guttee, all pounded und mixed W'itli the glass, 'I'lm 
varnish it then made according to the dircctioiid 

before given. 

It may be applied with great advantage to philo- 
so)ihi(-nl iiistnimcMts: the use of it might be extended 
also, to various cast or moulded ni tides with wliich 
furniture is ornamented. If the dragon’s blood be 
of the first quality, it may give too high a color; 
in this ease the dose may be lessenc'd at pleasure, 
as well os that of the otlu'r coloring matters. 

It is with a simil.tr kind of varnish that the arlis's 
of Geneva give a golden orange color to tin- small 
nails employed to ornament witch-cases : btit they 
keep the process very secret. A heautifnl bright 
cjilor might be easily communicated to this mi'tme; 
but tliey prefer tlie orange coloi-, i)roduceil by «i r- 
tain eoiTipnsitinns, the pifjiaiation of which has no 
relation to that of %'urni.sh, and which lias liccii 
successfully imitated with saline mixtures, in wliidi 
orpimeiit U a priiicip.il ingredient. The nails arr 
heated before they are immersed in tliuvurnisli, am] 
they aro then spread out on sheets of drj' paper. 

Gold-colored Jjocker, for Brans-vork, Watch- 
cases, Watch-keys, — 

C oz. of seed lac. 

2 oz. of aiuber, 

2 oz. of gum gu(t;p, 

24 gr, of extract of red satitPal wood in water 
(10 gr. of dragon's blood, 

3(1 gr. of Oriental saffron, 

4 oz. of pounded gloass, and 
3G oz. of pure alcohol. 

(Jrind the amber, the seed lac, gum gu'tie, |nd 
dragon’.s blood on a piece, of pnrjiliory ; then mix 
tlicm with the pounded glass, and add the s.affron. 
after forming with it an infusion of the areohol and 
an extraet of the sandal wood. The varnish must 
(ben be completed as before. Tlie metal articles 
destined to be covered by this varnisU arc heated, 
and those which a ill admit of it are immersed in 
packets. 1'he tint of the variii.sli inay be varied, 
by modify ing the doses of the coloring substances. 
Xjoehst^ a less drying qualitj/.— 

4 oz. of seed bic, 

4 oz. of sandarac, or mastic, 

4 oz. of dragon’s blood, 

36 gr. of terra merita, 

36 gr. of gum guttie, 

3 oz. of pounded glass, 

2 07.. of elejir turpentine. 

32 oz. of spirits of 



404 


MAGAZINE OF SCIENCE. 


Extract, by infusion, the tincture of the coloring 
sub&tuncea, and then add the resinous bodies accord* 
ing to the directions for compound mastic varnish. 

Lacker or varnishes of tliis kind arc called chang* 
iiig, heciiiise, when applied to metals, such as 
copper, brass, or hammered tin, or to wooden boxes 
and other Aimiture, they communicate to them a 
more agreeable color. Brides, by their contact with 
the common metals, they acquire a lustre which 
approaclies that of the precious metals, and to 
nhich, in consequence of peculiar intrinsic qualities 
or certain laws of convention, a much greater value 
is attached. ]t is by means of these changing var* 
nishes, that artists are able to communicate to their 
leaves of silver and copper, those shining colors 
observed in foils. This product of industry tecomes 
u source of ]>rospenty to tlic manufacturers of buttons 
and works formed with foil, which, in the hands of 
the jeweller, contributes with so much succe.ss to 
produce tltc rays of ligtit which doubles ^hc lustre 
and sparkling quality of precious stones. It is to 
varnish of this kitul that we are indebted for the 
maniiracture of gilt leather, which, taking refuge in 
England, has given place to that of the papier inachc, 
which is em[)loycd for the decoration of palaces, 
theatres, &c. 

In tills last place, it is by the effect of a foreign 
tint obtained from the coloring part of saffron, that 
the scales of silver disseminated in confection d’ 
hyacinthc reflect a beautiful gold color. 

The colors transmitted by diffcrnit coloring sub- 
slnnce.-), rt-qiiire tones suited to the objects for which 
they arc di'stined. The artist has it in his own 
power to vary them at ]»lcasure. The adilitioii of 
nnnntto to the mixture of dragon’s blood, saffron, ."t •*. 
or sumo changes in the doses of the mode inteinleil 
to be made in colors. It U, therefore, impossible 
to give limited formula:. 

7b make Lacker for variout Mix sepa¬ 

rately, 

1 oz. of gum guttse in 
32 oz. of sjnrits of tuqientine, 

I oz. mulatto, and 

4 oz. of dnigou's blood, also inscooratc du.scs 
of turpentine. 

Thr.sc infusions may be easily made in the sun. 
After tifteen dajs exposure, pour n certain quantity 
ot Uicsc liquors into, a flask, and by varying the 
clo'<es different shades of color will he obtained. 

They may be employed also for changing alcoholic 
vamislies; hut in this ca'^e, the use of saffron, as 
well as that of red saudid wood, which does not sue- 
fu'uil wiib essence, will soon give the tone necessary 
fur Vinitating, with other tinctures, the color of gold. 

ON ALBUMEN. 

AbRiTMEy is found of the greatest purity in the 
white of eggs, being combined only with a minute 
portion of soda and water. It abounds also in the 
V'irutn of the blood, the vitreous and crystalline 
humoui's of tbe^e, in the dropsical fluid, the skin, 
nelhil.ir membrane, Ac. It is easily dissolved in 
cold water, but soon passes into putrcfoction; when 
heated, it begins to solidify at 134°, coagulates at 
160^, and at 212’shrinks, and dries into a horny 
mass. When diluted with water it does not so 
co-sily coagulate, but when once solidifled it becomes 
entirely insoluble hi that menstruum, and can be 
dixsolvud only in the pure alkalis jiotitssa and sodu. 
It is coagulated by the acids and metallic oxides, 
also by tJic muriut^ of tin uid gold, fcrryocyoiiui'et 


of potassium, acetate of lead, and nitrate of silver; 
bi-cbloride of mercury, however, is the most deli¬ 
cate test of albumen, as water containing only the 
1.20U0 part of its weight, is rendered turbid by a 
single drop of a saturated solution of this salt, being 
converted thereby into calomel, a toxicological fact 
of great importance. On the addition of concen¬ 
trated Sulphuric acid it liecomes black, aud exhales 
a nauseous smell, but if a gentle heat be opplied it 
is re-dissolved, and a solution of a beautful red 
color is formed. Strong hydrochloric acid gives it 
a violet tinge, and at length hecom^ saturate with 
ammonia. Nftric acid at 70° disengages a large 
quantity of azotic gas, and if the heat be increased, 
hydrocyanic acid is formed. After which carbonic 
acid and carburetted hydrogen are evolved, and the 
residue consists of water, containing a little oxalic 
acid, covered with a light, yellow colored oil. 
When macerated for a month in dilute nitric acid it 
is converted into n substance very aitulngous to 
gelatine. If dry potass or soda trituratcil with 
albumen, eitlier liquid or solid, ammonical g.as is 
evolved, aii^ the rexidutvn, if ciilntited, ylchls » 
pvussiatc of the alkali. If mixed with alcoliol il 
separates in the form of white insoluble flocculi. 

We will now enter upon Ih^* various hypothesus 
which have been adv.iiiced to account for tire co¬ 
agulation of albumen, wliicli was busetl upon its 
suppositious inijiosition, being “ five soda, iillm- 
men, and water;” aud this was intern'd to be the 
c.i-se, because soda appcaroil at the negative, aud 
albumen at the positive pole of a voltaic battery 
while it was niider its influence. Heat is statiul to 
cause coagulation, *'by thenvater abstracting t^ 
soila, and leaving the albumen isolated} wliich is 
merely stating the elFeet without the cause. The 
acids and metallic oxydes are said to rieconipOsc it, , 
by tiiiitiiig with the ortrtW.”-*-IIow the eomliiiflition 
of the oxides and alkali is ctleeted il is*rHtl«ir difli- 
cult to conceive; and alcohol pivcipjfates tJic 
albumen, by ** uniting with the wafer.” Uerr wo 
have two ilitltreilt causes for the same eni»*t. With 
regard to the neutral salts no explanation has been 
given in what manner tliey <iffect coagulation. It is 
well known that bichloride of mercury is converted 
into the proto-elilnrid^ when mixed with white of 
eggs, a tact which so strongly militates against tho 
alkaline theory, tliat it is iinpossihle to overcome it, 
for if the alkali is the scfiiig re-agent, hinuxide, and 
not prutiK'-hloride should have be.eii prccqiitatcd. 
Oxygenation has also been asserted os the cause. 
Its weak affinity for water has been an hypothesis, 
whereby almost any rc-agent is capable, of taking it , 
from it. Dr. Ure, however, attributes it to eolie> 
{live attraction, and which, indeed, appears to be 
the most plausible of any. * 

Seeing how multifarious and conflicting are the 
opiuioiis concerning congulutiuii, it appears pretty 
evident that we have not yet arrived at a ixirrcct es¬ 
timate respecting the constitution of albumen. It 
would ajipcar from the effeuts which electricity pro¬ 
duces on it, that it wa.s n compound of a radical and 
base, but the quantity of soda is so small that wc can¬ 
not fairly come to this conclusion, csjieclally us tlie 
soda is in a free state, which is evident ^m its action 
on test paper. Its ultimate elements armas fullowa: 


Carbon . * . ^ 

52.HK3 

Hydrogen 

7.540 

Oxygen . 

23.872 

Nitrogen 

15.705 


1UU.« * 
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So that we caonot be surprised at tlie appearance of 
the various compounds which arise duriug its de¬ 
composition, seeing it contains every clement neces¬ 
sary for their production, but in what manner the 
(dements themselves are arranged in the shape of 
radical And base, we as yet know nothing, although 
\vc cannot but conclude that soinetliing of the sort 
does exist, mid that the affinities which they exert 
fur ntlicr bodies, is the cause of the various decom- 
]iositions alluded to. Fur in the case of the 
(lichloridc of mercury, 1 ecj. of chlorine must have 
lii'en abstracted ^and combined with some other base 
1 Imu soda. This jihcnomenon of the coagulation of 
(dhumeti, has so much attracted the attention of 
pliilos^liors, because it is not found in any other 
organic body whatever. So, in conclusion, as to 
the cause of coagulations by heai, wc can only say, 
(here exists so strong a cohesive attrucliun among 
its particles, that very slight causes Rffect its separa¬ 
tion from water, and wlien heat is ajipHcd, the 
water with the soda in solution expands, till it is 
heyund the sphere of attraction of the particles of 

sdtmrncii, tlm attmetiuii raliesinti is ttien exerted, 
bring no lunger ojiposcd uy the water*and alkali, 
anil It is thus h'ft in an isolated state. When mixeil 
wiUi the conceHh'atcd alkali it is again dissolved. 


ENfiHAVJNCf BY VOLTAIC ELECTRICITY. 

(Itesnmed from pa^c 39-4.^ 

“ To [*rocurc Fnc-sitnilrx of Medals, Sfo .—This 
m.iy bo done by two JUferent nicHiods; the one, 
hy (Icpositmg a mould of the voltaic midal on the 
^b»cc of the inedal, (having first heated it, and ap¬ 
plied •wax,) apd then deposiling the inctal (hy u 
’sijh'si*|iiont operation) dn the mould so formed. 

** Bn^the snore ready way is, to take two pic>'('.s 
of miHed sheet lead, (cast lead not being eiptally 
)\{iving snrfaces perfectly eloan aiuh free lri»m 
indi'iilion.^ Fut the medal bclwemthe two pieces 
of lead, subjecting tlic whole to pressure in a screw 
piv>x. A complete mould of both sides is thus 
Cormed ill the le.td, showing the most delicate lines 
|iri-feet, (in reverse.) TwenU', or even a hundred, 
of these may be so formed mi one sheet of lead, 
nod lU'c^depoMted by the voltaie pi-ocess with e«pi!il 
or greater facility; as, the^oro extensive the appa¬ 
ratus, the more regularly and expeditiously does the 
operation pnnreed. Those portioiia of the .surface 
of Lljc lead, wheie (he moulds do not occur, may 
be varnishinl, to nentndize the voltaic action ; or, 
( a whole sheet of eojiper being ileiiosited,) the 
\oltaic medals may afterwards he cut out. ^ 

“ A j>ie«*‘ of wire must now be soldered neatly to 
tiie. back of the leaden plate; it is then ready to lie 
put in action. 

. “A Vo/laic Im/iress/on from a Plaster or Claij 
Model .—I took two models of an oniament, one 
ni.uU: of olay, and tlie other of pltolcr of I’aris; 
soaked tlieni.tVn' some time, in lin-scinl oil; took them 
^ont, and suffered tiiem to dry—first geUhig the oil 
ele.ui off tliu surface. When dry, I gave them n 
tliin coat of mastic varnish. When the vumish was 
as nearly as possible—Aw/ not thorovghly so, I 
spritiklisl some bron:^ powdSr on that portion I 
wished to make a niof^ of. This powder is princi¬ 
pally composed of mercury and sulphur. 1 had, 
however, a complete metallic coaling on the surface 
of my mo^el, by wbieli I'was eiiabhsl to deposit a 
biirfacc 01 qppper on it, by the voltaic method 1 have 


already, described. 1 have also gilt the surface of a 
clay model with gold leaf, and have been successful 
in depositing the copper on Its surface. 

'* When the plaster or clay ornament is gilt with 
gold leaf, or bronzdd, a copper wire should he 
attached to it, by running through from the back, 
until the point appears above the front surface-^ 
or level with it will be siffficient. The other end 
must then be attached to the binding screw con¬ 
necting it with the zinc, in all respects similar to 
any of the foregoing methods. 

“ To obtain any number of copies from an already 
engraved Copper-plate. —A copper-plate may be 
taken, engraved in the common manner—the lines 
being in intagHo. Procure an equul-sized piece of 
sheet lead; hiy it on the engraved side of tlie plate, 
and put both under a very powerful pfes.s; wheiv 
taken out, the lead will have every line, in relief, 
tliat had been sunk in the copjier. 

“ A wowd engraving may be operated on in like 
manner;—us lead being pressed into it will i^ot 
injure it. 

** A wir<t may now be soldered to the lead, then 
bed it in a box; and put it into the whole voltaic 
apparatus,—when a copper-plate, being an exact 
fac-simile of the original, will be formed. 

In tills ])r<KXisii, care niUNt be taken that llm 
lead is clean and bri^it, as it comes from the roller 
in the milling process, and conwcpiently free from 
any oxidation, which it soon acijuircs, if expuseni 
to the atmosphere. It should be put in action us 
seoii iw possible afti’r la'iiig taken out of tlic press. 

“ To Co/nf n Wood ICngraeiag. —I niiy prcniiso 
that, but for the phiatieity and perfectly unelsLstic 
properly of lead, the discovery would bo of but 
comparatively small value. Plumbers who have 
huuillcd the substance for the greater portion of 
their lives, arc .'istouished to find it so susceptible 
of pressure; on the contrary, w’ood engravers did 
not, until now, imagine their blocks would stand 
the pressure of a screw press on a lead surface with¬ 
out injury; hut such is tlic fact in both ii)stnnce.s. 
In the manner in which box wood is used for wood 
engravings, being horixontal si'ctioiis, it will sustain 
a preswure of 8000 lbs. without injury, provided tlic 
pn'ssiire is pcrfixtly pcrjiciulicniar. 

“ The wood engniviiig being given, take a piece 
of sheet Iciul the requisite ; let its 8U|ierficies 
he about ouc-e.ightb of an iiicli larger all round than 
that of the wooden block. The lead must now Imi 
]* lamxl with a (Ximmoii plane, just as a piece of soft 
wood; the tool termed by the joiner the try plane 
docs besta clear bright surface is thus obtained, 
such ns I have }>cen miablc to get by any oiler 
means. The engraved surface of the wood must 
now be laid on the iilnued snrf'.ux* of tlic lead, and 
both put carefully hi the pivss; should the engraving 
have more than two inches of ^upcrficies, a copying 
prc.ss is not powerful enough. Whatever press is 
used, the subject to be copied, mast be cautiously 
laid in tlic cciitrc of the pressure, as a very slight 
lateral furi'c will in some degree injure the process, 
'flic lead to be impressed upon must rest on the 
iron [date of the press, as must the back part o. 
the wood engraving; the pressure to be appla'd 
regularly, and not, os in some cases, with a jerk. 
When the pressure is deemed complete, 
be taken out; and if, on c.xamination, ^ 

not found to be completely up, the w«><’d engraving 
may Im neatly relaid on the lead, »'“* 
mitted to the press, using the wme prceautiou 
as before. 
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“ When the l(*:i<Ms taken out a win? should be 
soldered to it immfdinMif, and |»nt into the ajjpara- 
tus without loss of time, us the IcbS it U subjected 
to the action of the atmosphere the better;—care 
should also be tuki'n not to tuuc'h the surface with 
the tiugers. In the pamphlet I statp.d the length 
of time usually taken to deposit the rt'quirnd thick¬ 
ness of metid;—I hare bden since able to abridge 
that period three or four-fold, as I keep the solutions 
at a temperature of from 120 to 180 Fahrenheit. 
It has been suggest'd to me, by Mr. Cro&ic, of 
Broomticld, to keep the solutions boiling, which 
still further inrrea<rs the rnpidity of the deposition. 
Contrary to the general chemical analogy the depo¬ 
sited metal is of a much superior quality to that 
deposited by the very slow action of a common 
tem]ierature. 

“At the time it must be borne in mind, that if 
the process is (juickened by strengthening the solu¬ 
tion in the positive cell by the addition olh on acid, 
the metal deposited in the opi)usite one is of a very 
inferior quality; so much so as to be totally uiiht 
for any jir-ustical purjiobc. Utxler these circum¬ 
stances the deoxidating process is not com])lctc, the 
dejiosit being a reddish brown protoxide of copper; 
lliis last, if let remain for a few days longer, 
undergoes a still further change, it then becomes a 
black oxide of copper, such as may be used for 
organic analysis; and, were 1 to pursue this branch 
of chemistry, 1 should never n^sort to any other me¬ 
thod of obtaining it. The above process will apply 
to copying engraved copper-plates, or nicdulliotis. 

“I have also been able to obbaiii imprcj^ions 
from wood engravings by the following method. 
Take a piece of tin foil the si^c, or tlicreabouts, of 
the engraving; place it on the engraved surface; 
over this place a piece of sheet India rubber, and 
put the whole in a press; on taking out of wliich it 
will be found the tin is thoroughly Inipres-ed into 
the lines of the wood. A coating of plaster of 
Paris must now be laid on the tin to about half an 
inch in thickne.ss; when set, the whole nmy he 
taken otT the wooden block. It will be found that 
the tin adheres to the jil.ister, and leaves the face of 
the engraving. The tin surface may now he depo¬ 
sited on to any requiriMl tliickness. Tlie above w:ls 
tried on a coarse wood ciigruving. I am unable to 
say how it might ansi^’e|' for a tine one. 

“1 have been more than once reminded of the 
fusible metal, that melts at a temperature of boiling 
water, but had no op))urtunity of trying it; it might 
be applicable fur copying wood engravings. 

“ On thf! Manaijrmnit of the Apparainn .—Next 
to alectro-magiictism, there is no branch of science 
that requires more dexterous manipulation than 
voltaic, or electro-chemistry ; the most tritliiig him 
of oxidation often retarding the action of tiic most 
powerful apparatus. Hut, in the present instance, 
slow action, and simplicity of arrangement, being 
the predominating features, such nice attention to 
ininntiie is nut absolutely necessary,—or at least 
not so much so at, to deter tbosc hitherto unacquainted 
with the subject from practising, 

“ In all cases, to ensure a metallic connection, 
binding-screws are preferable to cups of mercury; 
bat, in Obing them, the copper wire, where the at- 
taefament is made, must be brightened with a piece 
of emery paper,—also the point of the screw, where 
it presses on the wire. In soldering the wires to 
the plates, let as little resin be used as possible; sal 
ammoniac, or dilate muriatic acid, answers the 
porpose much better. 


“ In tliesc experiments, 1 have invariably found 
an equal eized piea* of zinc to answer best. In the 
construction of galvanic butteries in general, 1 am 
aware, this is a mooted point with high authority ; 
hut my own prai^tice, which has l>cen by no iiicaiis 
small, with batteries of every constnietion, 'has led 
me to the opinion that,, wherever slow and equable 
action is required, the positive and negative elec¬ 
trodes should be of equal ntperficial area. Although 
amalgamated zinc plates are preferable where com¬ 
bined intensity and continuity of action are ri'quired, 
they must not be used, uuder any^ circumstances, 
for the present purposes. It will, ykewise, be found 
to be essential that the thickncea of the zinc be equal 
to that of the required deposition. 

“ Ijet the porous bottom of tlie interior Te.«el, 
containiug the zinc, be a little larger than either of 
the electrodes. 1 have hitherto used, for this purpose, 
either bottomless glass cylinders, or wooden boxes, 
varnished, with plaster bottoms ; but I should 
rccomiiunul a w'ell glazed earthenware vessel, having 
no bottom, but .a slight rim projecting inwards, to 

secure the plaster. The Kjpe sliould be oc^caslotially 
taken out of*tbe nmnigemcnt, during continuance of 
the piVK'ess, and clean’^ed by washing it in waU;r; 
tlic saline solution may also Iw renewed. 

“ (Irystais of sulphate of coftper should be added 
from time to time, to the cupreous solution; but, 
bhoidd the lUqiosition re<inirc to he thick, and lung- 
continued, it will be iicccasary to take out the cupre- 
OU.S solution oiirc’or twice during the operation, and 
add an entirely froh, one,—a.s the sulphuric acid, 
necessarily set frci* after the deoxidisement of the 
copper, when it prcdoinin>itcs,to any extent, prevents 
the required action from taking place on the copper; 
instead of which, n sub or di-oxide of copper is 
deposited, in the form of a reddish brown pow^lcr— 
the solution being rendered ^colorless. .Wheivthis* 
takes place, the plate should be taken rut, ^iid well 
washed in very dilute nitric acid. 1 have tried 
several methods to take up'the sulphuric qs it 
was set free; piwe i-lay answers this purpjjsc pivtty 
well, the acid combining to n eertaiii extent with it, 
and forming a sulpiiate of alumina, or alum, at the 
bottom of the Yes.set. 

“ When the volUiic copper is bent, it breaks at a 
similar angle to cast cApper; but when heated to u 
red heat, and slowly cooled, it assumes sovnewhat 
of the pliability of rollid sheet eopper, i -quiiing 
to be ben' several times before bn'akiiig; shouhl 
it now bo beaten on an anvil, it will resume its 
brittlcnesc. 

“ It may be bled, polished, and cut with sbears, 
in the usual manner—the surface acquiring as tine a 
nolish as the copper in use among engravers. 

“ Should a thick mass of nieLil be requisiU; for 
any jiraetical purjiuse; os it would n^quirc a consi¬ 
derable lujuie of time before it could be olibiiiied 
by the volt.'iin process, tlie back of tlie deposited 
metal may be thickened or filled up w ith solder, 
in a manner tUready practised in the arts, without 
the slightest injury to tlie surface or tejiture of the 
deposited metal. 

(Ui>nclud‘:d un page 411. 

REVIEW. * 

The Sidereal Heaven*, and other Subjeeh eonnected 

vilh Aiftronnmp. 584 Pagf^and numerous Plate*. 

Ward tk Co. i'aternoster How. 

ONKofthe very best and cheapest bonks of lliR 
season. Of solid scientiHc cliaracU'r, of^ clear and 
elegant style, of convincing and judicioi|8 argument 
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elegant style, of convincing and judicious argu¬ 
ment, vf careful arrangement, and of that firm 
principle which all who arc well disposed so love to 
coi>t«nii»I«te. The Author, Thomas Dick, l.l.d., 
is a)n‘.udy favorably known to the public as the 
uutl or* that widely extended work, entitled 
“ C ’hrstial Scenery.” The present is in the same 
style; and, if possible, of yet greater cxtMleuoe. 
Toi) otc/rom such a work, that is, to select pas- 
s-igcs Is extremely diHietilt, fur having chosen one 
pas.siit'c we arc, on further reading, apt to desire 
to inli'oduce iiipre than eiiuugli, each one appearing 
betfw than the ifuniuT. 'J'he Publisher, too, has 
got up the woik with much care, taste, and expense, 
so llaj^it is fit for the drawing-room, as well as tlie 
hhrnry. \Vc give the following jiassiige as an 
exiirn|ilc, to show the style and mode of rcasouing 
which |>ervades the whole 

“This earth, and all the huge planets, satellites, 
and eomi'ls, comprised within the range of the solar 
system, Lent a veay small projiortion to that splen¬ 
did luminary which enlightens our day. The sun 
is five Imiidrcd Limes linger lliaii t(u^ whole, and 
would cmifaiti within its vast circumference thirteen 
linnilred thniisnnd globes as large as our world, and* 
inoie tinin i-ixty millions of globes of the sise of llie 
moon. To e(mtem[ftate all the variety of scenery 
on the siirfaee of tins luminary would rriptire more 
lliau fifty-tive thousand years, ulthough a Iaiidsea))e 
of five thousand square miles in extent were to pass 
before our eyes every hour. Of a globe of such 
dimensions, the most vigorous imaginucion, after 
its hoUlesL and mo^t extensive excursions, can form 
ade(|uute cuneejitkin. It appears a kind of 
universe ih iiseir;,aiul ti-ii thousauds of years would 
. be rec|uisite before human beings, with their present 
^ faculhes, enuld thoroughly investigate and explore 
ils*Vch«t dbiH:nsions itnA its bidden wonder.s. 

“ Uu^ grett as the sun and his surrounding pha- 
, nets are, tliey dwindle into a point when we wing 
ouTjtlijiiit towards tlie starry firniameitt. Ikfore 

• tPl^buld arrive at the nearest object in this firma¬ 
ment. we behoved to pa'<s over a space of at le;i»t 
twenty billions of niileain extent,—a space which a 
cannon ball, dying with its utmost velocity, would 
not pass over in less than four millions of years. 
Heie every eye in a clear winter's night may beliohl 

. about if thousand shining orbs, most of them emit¬ 
ting their splendours frerfn spaces immeasurably 
distant; and bodies at such distances must necessa¬ 
rily be of immense magnitude. There is reason to 
believe that the least twinkling star which our eyt 
can discern, is not less than the sun in magnitude 
’ amt in splendour, and that many of them are even 
a hundred or a thousand tiima sU}>erior in magriitudi^ 
t«» tliat stupendous luminary. lJut bodies of such 
amazing size and splendour cannot be suppo.sed to 

• have been created in vain, or merely to diffuse a 
useless lustre over the wilds of immensity. Such 
an itlea would be utterly iuwusistent with the 
perfections of the Divinity, and all that wc know of 

^is character from the revelations of his word. If 
^bis earth would have been ‘ ci'caled in vain,’ bad 
it not been inhabited, so those starry orbs, or, in 
other words,gf:hoce magnificent suns would likewise 
have been greated in vain, if retinues of worlds and 
myriads of intelligent bpiugs wfire not irradiated and 
cheered by tiieir beiii,!^ inllueiiee. 

“Ttie.-«c thuur-und star.', then, which the unas¬ 
sisted eye can jic-rceive in the canopy of heaven, 
may be cppsidcred as connected with at least ffly 
thousand v^rhUii compared with the amount of 


whose population all the inhabitants of our globe 
would appear only as *the small dust of the balance.' 
Here the imagination might expatiate for ages of 
ages in surveying this ])ortion of the Creator's 
kingdom, and be lust in contemplation and wonder 
at the vast extent, the magnitude, tlie niagnificenw, 
and the immense variety of seems, objects, and 
movements wliich would meet the view in every 
direction ; for here we liave ]>rescuted to the mental 
eye, not only single suns and single systems, suuli 
a.s that to which we belong, but sans revolving 
around suns, and sy&tcms around systems,—systems 
not only double, but treble, tjuadruple, and multi- 
jile, all in cumjilicated but bannuutons motion, 
performing motions more rapid timu tlic swiftest 
planets in our system, though some of tliem move a 
hundred thousand miles every hour, — finishing 
periods of revuhitioii, some in tliirty, some in three 
hundred, and some in one tiuiusmid six hunilrud 
years. We behold suns of a blue or green lustre 
revolving around suns of a white or ruddy color, 
and both of tliem illuminoting with contrasted co¬ 
lored Hghl the same levseiiihluirt: of worlds. And if 
the various orders of inUdligence connected with 
these systems were unveiled, what a scene of gnui- 
deur, niagidficenco, variety, diverrity of intellect, 
and of wonder and astonishment, would hurst upon 
the view! Here w'e might be apt to imagine tiial 
the whole glories of the Creator’s empire have been 
disclosed, and tliat we hud now a jirospcct of 
universal nature in all iLs extent and grandeur. 

“Hut although wc should have surveyed flie 
whole of this magnifiemt scene, we should still 
find ourselves standing only on the outskirts, or 
the extreme verge of creation. What if all the 
stars which the unassisted eye con discern be only 
a few scattered orbs on the outskirts of a clustt*r 
immensely more numerous ? What if all this scene 
of grandeur be only as a small lucid speck com¬ 
pared with the whole extent of tlie firmanieuL ? 
i’herc is demonstrative evidence from obsi'nntion 
that this is in reality the case. In one lucid circle 
in the heavens, scarcely perceptible on a cm*sory 
view of the firmament, there are twenty thousand 
times more stars distl>igui.shablc by tlie telescope 
than what the naked eye can discern throughout 
the visible canopy of heaven. The milky way, 
were it supposed to routai;; /he same number ot 
stars throughout its whole extent, as have been ob¬ 
served in certain portions of it, would comprise no 
I than 20,li>l,UU0 stars; and as each of Uicsc 
stars is doubtless a sun, if we suppose only fifty 
jilanets or worlds connected with each, we shall 
have no less than 100,955,000, or more tliafc a 
huHtlred milliota of worlds contained within the 
spa<‘« occupied by this lucid zone. Here an idea 
is presented which comjiletely overjiowers the human 
faculties, and at which the boldest imagination must 
shrink back at any attempts to form an approxi¬ 
mate conception. A hundred millious of worlds I 
Wc may state such a fuct in numbers or in words, 
but the brightest and most cxpansivft human intel¬ 
lect must utterly fail in grasping all that is compre¬ 
hended in this mighty idea *, and perhaps intelUgenecs 
possessed of powers far superior to those of m:<". 
are inadequate to form even an approximate concep¬ 
tion of such a stupendous scene. Yet thii^ 
magnificent and overpowering as it is to limited 
minds such as ours, is not the scene of dm universe, 
it is only a comparatively insignificfli't S'pL^ok iu the 
map of creation, which lieings at rt’moLe dUtaiices 
ay be uitablc to detect in the canopy of their sky, 
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or at most will discern it only ns an obscure pointin the 
furthest extremities of their view, us we distinguish 
a faint nebulous star throngh our bust telescopes. 

*' Ascending from the milky way to the still 
remoter regions of space, we perceive several 
thousands of dim specks of light which powerful 
telescopes resolve into immense clusters of stars. 
These nein/te, as they are called, may be con< 
sidered as so many milky ways, and some of them 
are supposed even * to outvie our milky way in 
grandeur.’ Above three thousand of these nebuls 
have been discovered; and if ouly two thousand 
be supposed to be resolvable into starry groups, 
and to be as rich in stars at an average as our milky 
way, then we are presented with a scene which com* 
prises 2000 times 20,191,000, or 40,382,000,000, 
that is, more than thousand millions of stars. 
And if we suppose, as formerly, five planetary globes 
to be connected with each, we have exhibited before 
us a prospect which includes 2,019,10tf^)00,000, 
or two biilioDS, nineteen thousand one hundred 
millions of worlds. Of such a number of bodies 
we can form no distinct conceptions, and much 
less can we form even a rude or approximate idea 
of the grandeur and magnificence which the whole 
of such a scene must display. Were we to suppose 
each of these bodies to pass |n review before us 
etery minute, it would require more than three 
millions, eight hundred and forty thousand years of 
unremitting observation before the whole could be 
contemplated even in this rapid manner. Were an 
hour's contemplation allotted to each, it would re¬ 
quire two hundred and thirty millions, four hundred 
thousand years, till all tlte series passed under re¬ 
view ; and were we to suppose an intelligent being 
to remain fifty years in each world, for the purpose 
of taking a more minute survey of its peculiar 
scenery and decorations, 100,933,000,000,000, or a 
hundr^ bllUons, nine hundred and fifty-five thou¬ 
sand millions of years would elapse before such a 
survey could be completed; a number of years 
which to limited roiuds seems to approximate to 
something like eternity itself ” 


MISCELLANIES. 

Composition of the Atmosphere. —M. A. Cheval- 
lier states the following as the results of his re¬ 
searches on the composition of the atmosphere 
1st. In general, the air of Paris and of many other 
places contains and organic matters in solution.— 
2nd. If the water deposited from air (dew) by cool¬ 
ing be examined, it is found to contain ammonia and 
organic matters. 3rd. The quantity of ammonia 
contained in the air is often pretty considerable.— 
4th. The presence of ammonia is easily explained, 
because this gas is produced under many circum¬ 
stances. 5th. The composition of atmospheric air 
may vary in certain localities, from a great number 
of particular circumstances, as the nature of the 
combustible employed in great masses, the decom¬ 
position of animal and vegetable matters, &c. &c. 
The air of London contains snlphorous acid, that of 
the sewers of Paris contains acetate and hydrosul- 
phuret of ammonia; air taken near the bassins de 
MontCiu^on contains ammonia and its hydrosul- 
phun!*.-^OMmaf de Pharmacie. 

jE lertal Oil tf Wine. —It is well known that a 
mixt e of alcohol and water in the same proportions 
as tl y exist in wine has scarcely an odour, whilst 


a few drops of wine remaining in a bottle will be 
easily recognised by its smell. This characteristie 
odour, which is possessed by all wines in a greater 
or less degree, is produced by a peculiar substance, 
which has all the characters of an essentjal oil. 
This substance is not to be confounded with the 
aroma of wine ; for it is not volatile, and ap])ears 
to be different in various kinds of wine, and in tlie 
greater number it does not exist at all. When 
large quantities of wine are submitted to distilla¬ 
tion, an oily substance is obtained towards the end 
of the operation; it is also procured <from wine lees, 
and especially from that which is ^deposited in the 
casks after fermentation has commenced. 

This mthereal oil forma about one40,000dp' part 
of wine. In its original state it has u strong flavor, 
is usually colorless, but owing to the presence of a 
small portion of oxyde of copper, it is sometimes 
greenish: when this is separated by hydrosulphuric 
acid it is colorless. The mode of purifying this 
substance will be mentioned afftr its composition 
and principal properties have been described 
This Rtbi^al oil of wine contains a considerable 
quantity of oxygen; but its constitution is very 
dilfereot from that of the oxygenated essential oils 
hitherto known. It consists o( a new peculiar acid, 
analagous to the fatty acids, combined with uther; 
and it of course is one of the class of compound 
aethers. It is the first instance of the occurrence 
of an (ether which is insoluble in water, and pro¬ 
duced (luring the vinous fermentation without the 
intervention of the chemist. The strong resem¬ 
blance which this substance bears to the essential 
oils, ought to cause them 10 ** be studied under tl»a 
same point of view, and it is probable \hat light 
may be thrown thereby upon this class of organic ' 
compounds. To the new acid MM. Liebig a;id , 
Pelouse have given the name'Of cenanfhic acif, and 
to the essential oil oinanihic ather.—PAilo9C Mag. 

Peceipt for Purple fire, —Reduce each of the 
following ^redients separatdy to a fine pawd'*''; 
mix them by dcirring carefully; and mb them 
through a hair sieve. The mixture will, when made 
into rocket stars, and inflamed, burn with a fine 
puqfle light:— 

Chlorate of potash . . . 2 oz. 

Black oxyde of copper . . 1 oz. 

Sulphur.1 oz.' 

Receipt for Green PVr?.—Mix, os above directed, 
the following ingredients; which, w*hen burnt, pro¬ 
duces a green flame 

Dry nitrate of barytes . . 1| lb. 

Chlorate of potash . . . 4 oz. , 

Relagar, or still better . *1 2 nz 

I Metdlic arsenic . . . J * 

Charcoal.U^oz. 

Snlphur.8 oz. 

Receipts for Red and Jilne Fire, (see page 328.^ 
ToTtuuesheURoa:e8. —Homandtortoisesbell boxes 
are thus formed These substances being placed in 
brass moulds, and subjected to the action of strong 
screw-presses, which are placed in boilers; snd^^ 
when heated, the screws being turned, compel these 
softened substances to unite firmly together, and 
to receive the forms given to them b]^ the moulds. 

A glue, which may assist in their unian, can also 
be made of the rasfiings 0 ^tortoiseshell: by ex¬ 
posing them in close vessels, witli a little water, to 
the action of heat, under pressure, in the manner 
of a Papin's digester. 
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T 41 B ballooa eoDttmeted bjr tbe brothera MoatgoU 
ficr, and «• bu before been alladed to ai the first 
aeronautic macbioe* of sufficient buoyancy to carry 
any coiisiderafie weight into the air, was totally 
different, 'not merely in principle, but appearance, 
frdm those at present in use. Now, as is well 
hoown, a baliotm is but a globular silk bag, with a 
boat«ahaped basket, or ear, attached to a net>work 
of ropes which passes orer it. That made by 
h^tgolfier, and first used by M. de Rosier, wu 
derated with much trouble and expense, and 
composed of silk, partly covered with |^ld, span* 
gles, and scarlel velvet. The lower part, or car, 
was a gallery aufficiently large for the aeronaut to 
walk round, the centre l^ng hoflow, and bolding 
the iron frame«work. In which the fire was placed. 
The introductory cut shows the pattern and oms- 
naatal ebtracter 4 ^ MontgolQer's balloon. 

yot. 1 - 52 . 


At the same period that the original discoverers 
of aerostation were tboa astooisbing the whole pe^ll 
aof France, attempts were made by others, partioa* 
larly by Messrs. Charles and Roberts, to achieve 
•ometbing equally intereatiag, though upon the 
same subject. 

The levity of hydrogen gas had been already 
discovered, and Mr. Charles was desirous of em* 
ploying it to inflate a balloon. His attempt were 
at flrst much ridiculed, and be was ti(»braided for 
endeavouring to discover any other principle than 
that already made. Undeter^, however, by such 
discouraging circumstances be ahoitly waa an* 
abled to prove the truth of hit imagluingi, fiw, 
on the lat of December, 1783, he, with 
Robarta, ascended from the Tnilleriee, made a 
most luccesafttl Toyage, and descended io perfect 
•afe^. 
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Various ascents with the riTal balloons were 
about the same time made in different countries of 
Europe, Montgolfier, Andrsani, Fleurant and 
Madam Thible, Ruaier and Proust, Gujton, Mor* 
Ttsau, L’ Abbe, Bertrand and Yestn, in France. 
Abbe Caroius, in Rhodes. Lunardi and Blanchard, 
in England. Lunard^ ascended from the Artillery 
Ground, Z^ondon, on the 2l8t of September, 1784, 
amid a concourse of many thousand of apeetaton. 
He afterwards repeated the experiment in different 
parta of England, and during t^ following year in 
Scotland. 'Ihis active person took an exp^tions 
but careless way of fiUing his balloon, whieh was 
one upon the hydrogen principle. He bad two 
latye casks sunk into the ground for their better 
security, in which be deposited 2000 pounds of the 
* borings of cannon, divided by layers of straw, to 
present a larger surfrce; an equal quantity of sul¬ 
phuric acid, or oil of vitriol, diluted with six times 
its quantity of water, was poured upoifthe iron, and 
the hydrogen gas, now formed, without being cooled 
or washed, was immediately introduced into the 
balloon. 

To Lunardi succeeded Blanchard, who performed 
not fewer chan 36 voyages through the air, and 
acquired a la^ sum of money for bis exhibitions. 
His most remarkable voyage was across the British 
Channel, in company with Dr. Jefi'eries, an American 
gentleman, on the 7th of January, 1785, in a clear 
frosty day; his balloon was launched from the 
cliffs of Dover, and after a perilous course of two 
hours and three quarters, arrived in safety on the 
edge of a forest near Calais. 

All these ascents had been hitherto conducted 


with the most perfect safety, though some of them, 
besides that of Blancbard, not without danger. But 
soon afterwards, namely, on the 15th of June, 
1785, the enterprising Rosier, and hia friend Ro- 
main, after ascending to a height of above 3000 
feet, were precipitated to the ground and dashed to 
pieces^ in consequence of their balloon catching 
fire. It consisted of a large silk bag, filled wito 
hydrogen, and with a smaller fire balloon attached— 
a spark from which occasioned the catastrophe. 

Among the greatest dangers to which sronants 
are exposed is that of a too rapid and premature 
descent. To guard in some degree against the risks 
arising from the pcyrurrence of such accideota, the 
parachute was afterwards introduced, being intended 
to enable the voyager, in case of alarm, to desert 
his balloon in mid*air and drop, without sostaming 
injury, to the giound. Blanchard was the first who 
.nonatiueted parachutes, and attached them to 
^oalloons, for the sake of effecting his escape in case 
of accident. During the excursion which he underi 
took from Lisle, about the end of August, 1785, 
when this adventurous sronaut traversed, without 
halting, not less then 300 miles, he let down a 
dog frqm a vast height in the basket of a parachute, 
and the poor animal falling gently through the air, 
reached the ground unhurt. 

Sinee tfaht period the practice and management 
of the parachute have been carried mnch farther 
by other wrial travellers, and particularly by M. 
Garnerin, who repeatedly descended by that marine 
fkom the region of the clouds. 

This ingenious and spirited Frenchman visited 
London during the short peace of 1802, and made 
two fine ascents with his hMloon, in the second of 
which he threw himself from an amazing elevation 
with- a parachute. This consisted of 32 gores of 
white canvas, formed like an umbrella cuvciing, of 


23 feet diameter, at the top of which was a round 
|>i^ of wood, 10 inches broad, and having a hole 
in its centre, admitting short pieces of tape to fasten 
it to- the several gores of the canvas. About 4 feet 
and a half below the top was a hoop of 8 feet 
diameter, attached by a itriog from each seam, so 
that when the balloon rose the parachute bung like 
a ctlrtain from tUs hoop ; below it was suspended a 
eyUndrieal basket, covered with canvas, about 4 
fimt high and two and a quarter wide. In this 
basket the leronaut placed himself, and rose majes¬ 
tically from an inclosure, near Nerth Audley Street, 
at 6 0 * clock in the evening ofr the 2nd of Septem¬ 
ber. . - After hovering 7 or 8 minutes in the upper 
regions of the air, he cut the cord whtq^) attached 
the balloon to the parachute instantly expanded 
—vibrated to and fro with violence—passed over 
Marylebone and Somers Town, and descended in a 
field in St. Peucras. The shock, however, was so 
violent, that Garnerin was thrown on hia face and 
somewhat hurt. * 

Since the ^buve period, wrostatlon has not given 

rise to agy material nowsltiea worth relating, though 
hundreds of ascents have since been made; indeed, 
ballooning is a popular amusement, and seronauts 
employ their experience as f. means of private gain 
and public exhibition. *The names of Graham, 
Sadler, Harris, and others, are well known, and the 
fate of poor Mr. Cocking will be long remembered. 
Mr. Green also deserves particular notice for his 
celebrated trip in the “ Monster Balloon,” with 
which he travelled from London to Nassau, and 
which he is now endeavouring to adapt for a passage 
to America. This great and hold enterpriye he 
hopes to accompluh by attaching* wings to bis 
balloon, to guide it in its course; the annexed extract 
explains what is at present known npon the subjQCt, 
and is the last improvement seienc& and Ingenuity 
has accomplished in frvor of wrostAion.« 

** Novel Experimeni^ in jSrottation.—A aeT'!»> 
of ver;^ interesting experiments was priratal'? exhi¬ 
bited in th9 lecture room of thq. P61ytecu.iic 
Institution, in Regent Street, on Tues^y afternoon, 
by Mr. Green. That ^lebrated nronaut has long 
entertained the opinion that a balloon voyage from 
the continent of America to Europe may be Scu'ely 
and certainly effeeStd, founded on repeated observa¬ 
tions in the atmosphere, which have le<^ him to the 
conviction that, wbaSiver may be the direction of 
the winds below, the current of air above invariably 
traverses from some point between the north an^ 
west. Mr. Green has kept a regular log of all bis 
numerous voyages, and in no instance, (we qre 
informed,) has a single exception to this rule b^n 
encountei^. To get into, and remain in, this 
current it is, however, necessary that the balloon 
should be kept at a certain altitude; and to show 
how this could be effected was one of the objects of 
the experiments. The machinery made uae of by 
Mr. Green is both simple and portable, and is 
constructed upon a well-known poeuu^c principle- 
It is compost of two fans, or blades of 
attached to a spindle, which, passes throngb 
bottom ot the car. Hie fins are of one longitudinal 
piece, to the centre of which tb^ spindle is fixed, 
after the manner of a windmill, witl%bat two wings 
ot arms, and tHblr bls^ present a pven angle 
hoiixontaUy, in which dfreolion they move. The 
effect, as we witnessed it, was as follows 

'* A minlatore ^oon, of about three feet 
diameter, was filled 'with common ^v>al gas. To 
this were attached the hoop, oetting, and car, vad 
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in the car a small piece of spring mechanism was 
placed, to give motion to the fans. The balloon 
was then balanced; that is, a sufficient weight 
was placed in the car to keep it aospended in the 
ur, without the capacity to rise or inclination to 
sink. Mr. Green then touched a stop in the 
mechanism, which immediately communicated a 
rapid rotary motion to the fans, wbereup<yi the 
machine rose steadily to the ceiling, from which 
it continued to rebound until the clock work had 
Tun out. Deprived of this assistance, it imme¬ 
diately fell. The reverse of this experiment was 
then petformed. * Tlie balloon was first rused into 
the air, and then balanced. A similar motion was 
imparted to the fans, the action of which in this 
case however, reversed, and the balloon was 
immediately pulled down to the ground by their 
force*. A more interesting effect still was then 
ezbihited. Hie balloon, with the guide rope 
attached to it, was balanced as before, the guide 
rope haring a small J>rau weight fixed to the end 
of it. The fans were then removed from under 
the car and plaued sideways upon it, by which 
their action became vertical. Upon m<ftion being 
communicated, the balloon float^ in a horixontal 
line, dragging the guide rope after it with the 
weight trailing along the floor, and continued to do 
so iiniil the mechanism ceased, when it immedi¬ 
ately became stationary again. These experiments 
were frequently repeated with complete success. 
Mr. Green states, that by these simple means, a 
voyage across the Atlantic mav be performed as 
easily as one from Yauxball dardens to Nassau, 
and he calcuinted that from three to four days will 
be ffufficient,for*the nnaertaking. Nout verrotu. 
Meanwliile, we must do Mr. Green the justice to 
say, that his experiments were grafted upon sound 
BCieotl^P knowISdge. know lie contemplates 

no such absuulity as impelling a balloon against 
the wind,*whicD is an impossibility. All he desires 

to gain a point or tw«, if need be,* in the 
lU^Mvi *which he is going, an^ to maintain 
iuimself at * a certain altitude by extraneous 
assistance. 'I'he required size of the fans for his 

Monster” balloon woifld be about six feet in 
\gggth, and the machinery by which they would be 
turned would be placed insifle the ear, to be 
governed/t the wiU of the persons there. These 
experiments will probably practically carried 
out during the summer, when the public vrill have 
a fair opportunity of judging how far they are 
'* capable of securing safe transit over four Uiousand 
miles df ocean, which appears to us to be, under 
•ay circumstances, a most perilous undertaking.”— 
The 7Vnu». 

TRANSFERRING OLD PAINTINGS TO 
NEW CANVAS. 

Thr art of removing paintings from the cloth or 
wood on which they are originally done, and trana- 
ferring them t% new grounds of either Idnd. 

^For those on cloth or canvas, the method is as 
follows:—Let the decayed picture be cleansed of 
all grease that^may be on its surface, by rubbing 
it very genU)L with cram of stole bre^, and then 
wiping it with a very ^ Hneft cloth. It must 
then laid with tli^are downwards on a smooth 
table, covered with fan pajier, or the inctlon paper; 
and the cloth on the reverse must be well soaked 
boUiog^water ipread upon it with a sponge 


until it is soft and pliable. Turn the picture with 
the face upwards and stretch it evenly on the table; 
pin it down with nails at the edges. 

Having melted a quantity of glue, and strained 
it through a flannel cloth, spread part of it, when 
a little stiffened, on a linen cloth of the size of 
the painting ; and when this is set and dry, lay 
another coat over it—when* this has become stiff, 
sprikd some of the glue, moderately heated, over 
the face oftbe picture, and lay over it the linen cloth 
already prepared in the most even manner, and nail 
it down to the picture and table. Then expose the 
whole to the beat of the sun, where it may be secure 
from rain, till the glue is dry and hard—then re¬ 
move it from the table. I'um the picture with 
face downwards—let it be nailed as before; raise 
round its edges a border of wax, forming a kind of 
shallow trough with tlie surface of the picture, into 
which pour a corroding fluid, as oil of vitriol, or 
spirits of ^tlts, (the last is to be preferred;) 
diluted to such a degree, determined by previous 
trials, that it may destroy tiie thread of the C3u\'xg 
without discoloring it. Vnien it ha* aiiswered the 
))urpose, dniin it off through a passage mode in 
Ute wax border, and wash hy repeatedly pouring 
fresh water on the trlotli ; the threads of the cloto 
must then be carefully picked out, till the whole 
be taken away, being tlius freed from the cloth, 
must be well washed with water aud sponge, and 
left to dry. 

In the meantime prepare a new piece of canvas, 
and having spread soinc hot glue, melted with a 
little brandy or spirits of wine, over the reverse 
of the painting, lay the new canvas while the glue 
is hot, and compress them together with plates of 
lead, or marble. When thr. glue is set, remove 
the weights, let the cloth remain till the glue has 
become bard and dry, then the whole must be 
again turned, and the bordt'r of wax replaced ; the 
linen cloth must be destroyed as before; the 
paiuting roust theu be freed from the glue by washing 
it with hot water and a sponge. The painting, may 
tlicn be varnished, and if the process has been 
well conducted, it will be transferred iu a perfect 
state. 

When the painting is on wood it must l>e done 
in the same way, with this exception, that after 
the face has been covered with the linen cloth, iu 
the preceding jirocess, it must '‘bS laid on a blanket 
several times folded, and the wood planed away 
as thin as possible, nut to touch the paint. The 
process is afterwards the same os before. 

J. OR—, 

ENGRAVING BY VOLTAIC ELECTRICITY. 

fitenmni fram^age awt eonelsded ) 

The former papers communicate all that the 
original writer, Mr. Spencer, has handed down in 
various publications on this inlcresiing subject. 
'I'he next remarks arc by Mr. Sturgeon, as given 
in his ” AuuhIs of Electricity;” they will, perhaps, 
afford hints to the experimentalist, which may 
assist in the farther application of the subject. 

My dear Sir. —In our conversation, on the 
subject of taking fac-simile impressions, in copper, 
of medallions, coins, &c., by the process of voltaiVn>» 
you will remember that the idea occurred to me of 
^ving them silver or golden surfaces, by a similar 
voltaic process; employing a solution either of 
those metals in connection witii the matrix, 

instcHii of a solution of copper. Tui'uiug the 
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9 'hi<ct over in jdj mind whilft wilkin^ homo, n 
thought itnick me that a eompUte medaUion of any 
of metal earily be made by the voltaic 

proeem; orthem^aUionn^htbeconstraetedof dif> 
fereot metala and in a variety of ways, which it would 
be found difficult to imitate by any other proceaa. 

The foUowiog are a^me of the methoda 

** Let a matrix of each aide of the medallion, ain* 
tended to be copied, be made in the uaual way, by 
means of the alloy usually called JVinefoa’e Jktiite 
metal; and let the metal be about an eighth of an 
inch in thicknesa. To the back of this m^ la to be 
soldered one end of a copper wire, and to the other 
end a piece of sine, which is afterwards to be 
amalgamated. The metal in which the matrix is 
formed is now to be covered with a thin atratum of 
either vamiab or wax, leaving bare the matrix only. 
The wire is also to be covert in a similar manner, 
and it to be bent so as to adapt the voltaic metals 
to thmr respective positions in the veffels bolding 
the liquids employed. In a few hours the matrix 
will have receiv<d a coating of precipitated metal 
from the Bolatioo, which may ^ rither gold or 
ulver; the tiuckneM ot the coating will depend upon 
the time. When this coating is suppMed to be of 
sufficient thicknesa, remove &e solution of the silver 
or the gold, as the case may be, and replace it by t 
solution of the sulphate of copper, and, in the course 
of a few days, you will have a considerable thick¬ 
ness of copper precipitated on the silver coating on 
the matrix. These two metals will adhere firmly 
together so as to be one piece. When this young 
soii-medallion is remov^ from the matrix, it will 
have a copper body with a silver or a gold &ce.~ 
Its twin-sister may be formed by preceding in tim 
same way, with the matrix formed from the oppo¬ 
site face of the original medallion, and, when the 
process is completed, the flat copper sides may be 
soldered neatly together, so as to form a complete 
medallion similar to the original one. 

** By a M*"'!*** process a complete medallion may 
be formed, having a gold surface on one ride and a 
silver one on the other. 

** Another beautiful variation may be made by 
the frilowing process. Imagine that we wanted a 
medallion whoM prammeni parts should be of gold^ 
and the rest silver. The h^ of Newton, for in¬ 
stance, with its to be gold. Varnish with 

wax every other part of the matrix, and put it in 
galvanic action in a solution of gold. In a few hours 
a golden head and motto will be formed. Now re¬ 
move the gold solution; and clean the matrix of its 
coating of wax. Now put the matrix in voltaic ac- 
(<tioD in a solution of silver, and the fece of the new 
medallion will be filled up with silver. If the body 
of the medallion is to be silver, the action may be* 
continued for a few days; but if the body is to be 
of copper, proceed, as before directed, wi& a solu¬ 
tion of sdphate copper. Similar processes give 
infinite scope to the ingenious in varying and orna¬ 
menting this scale of v^taio productimiB.’' 

% Vf. STUaOXON. 

We will DOW venture to offer a few renurks.— 
IKist, as to the solutions used. Sulphate of copper 
in a saturated state is rssfmtisl; the solution in con¬ 
tact with the sine is immaterial; salt and water is 
good, but water witii a few drops of sulphuric 
is still better; but not, however, so much add 
as Mr. Spencer recomDuends, f<w then the chemical 
action is too great, and the rine is wasted. 

It it niri necessary to apply clay or anytiiing elae 
•a the solution of copper, under ^ imoresrioD that 


the sulphuric add is in excess; for it will be found, 
that as felt as t^ copper is deposited, the add is 
drawn away from the solution through the diaphram 
to the sine, and that keeps up the action, lliis may 
be experimentrily pravM ; for, although the solu¬ 
tion beemnes odorless, yet it is not sdd to tile taste. 

Next, ss to the matnial t > form the dividmi be¬ 
tween Hhe two eleetrodea, or poles. Plaster of Paris 
will, as Mr. Spencer says, answer very well; bnt 
still better if mixed up vrith equal proportions at 
powdered Bath brick, wbic i renders it more porous* 
A common small garden pot will do, a oork being 
inserted into the bottom of it. )Vut is fiir better 
is a roll of brown p^>er two or three times doubled, 
ud to keep it tight tied at top and bottom. ,Sueh 
a tube may be made by rolling browu papA round 
a ruler, tying it at the top, and covering the bottom 
over vrith tfam or four folds of the same, tying that 
part also. A tube such as this will answer for all 
kinds o( pot batteries. The aise and abape of the 
piece of sine used is not very material; a rod of sine 
and plate of copper will do aa well aa if they were oi 
the same ^ape and oise. ^ 

Moulds* Mr. Spencer says, should be of lead 
theM we have tried: they answer} but are in¬ 
finitely inferior to those made fosible metal. Bnt 
there is a very great diffieulty^in casting the moulds. 
The best me^od of accomplishing it, that we know 
of, is as follows 

Premising that the alloy to be used is made of 
five parts of bismuth, tiirae lead, and two tin, 
melt^ together. >jfhen in a state just melted, pour 
a sufficient quantity it upon a piece of paper, 
placed upon the hemth-stope; let the medal which 
you desire to mould be quite cold'; avdwhen'ibe 
fluid alloy is nearly ready to fet, dash the medal 
down upon it, with an even but considerab^ fored, 
like a light blow. Ibe a^oy, if in a right state; 
will exhiWt a most perfn^ and sharp imoression of 
the coin or medaL This process, simple u it may 
appear in writing, ia attended with some difficulty 
and if the ^rctanixeed once in four oi five 
may think himself fortunate. * ^ 

We now conclude this subject—not that it is ex¬ 
hausted, bnt because spaed doM not allow a greater ' 
extension of it. , * 

' CANKER IN TREES. ^ 

Various are the causes said to bring on this 
desolating diaeaae. Bad or wet soil and subsoil 
exposure to cold bleak winds, in bigh rituationt « 
particularly; stricture of the berk; frost In spring, 
checking the rircolstion of the sap; external injuriea 
of different kinds; insects lodginga in the cracka, and 
under the old bark; the infirmities of decrepit old 
age in thoee varices long cultivated «n Britain 
improper stocks, or Improper grafting, .lliongh 
other! teem to be of a different opinion, yet Mr. 
Knight thinks tiiat no tropical application will, do 
any good, and that the diacRse ia not of the bark but 
of t^ wood 1 and 1 am inclined to believe that this 
may frequently be the case; for, oi^ removing can- 
kem branches, I have often remarked that timvfeff 
heart was infeifled and diaeolored, and the wood 
under all the three different barfca rotten or disc see d . 
And that it often proceeds from tfri infirmities ol 
decrepit old age, in thoae^arietiea loi^ cultivated in 
this island, lam also convmce^frcHB ito being so very 
destructive to young trees in new gardens, in many 
of which it is very prevrient, where these old Unds 
are found.— Mem. Gated. Har. 8oe. 
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ANSWERS TO QUERIES. 

47*— WhaX tka cmua t^f KlaatieUy ? Eluticitjr 
ii one of the properties of matter, inherent in cer* 
tain snbstences, but the cause of it is no more known 
to ns than is the cause of weight, hardness, or mai- 
leabiKtj. It is easj to form hypotheses to explain 
all th^ natters, and to say t!^t elasticity arises 
from the particles of bodies, although tenaciously 
united tog^er, having for each oth^ a certain re* 
polMve force, Fhich is exerted to restore them to 
their first form,^wfaen any force which has com* 
pressed them is removed—or we may say that elas- 
ticit|^s inherent in those bodies which are com* 
posed of hollow atoms, but either explanation is nn* 
satisfactory and without proof. 

' 62— Hwc fs Mian’Ridibar Moulded into Skoee ? 
K mould of proper shape u attached to the tree 
from which the lndian*rubber exudes; this flows 
over the mould sod forms the shoe—or else the 
liquid Indian*rubber is rubbed over the proper lasts. 
[Such is the expUnatiqp given to the Editor by 
Mr. Macintosh .3 * 

65—ATom are Medallion Wqfere to he made?' 
Color Salisbury glue by means of Brazil wood, tur* 
meric, or the like ; up the hollow part of a aeal 
with any colored powder (white is the best,) made 
into a paste with thick gum water, having the flat 
part clear; then pour as much of the melted 
colored glue on the seal as will lie upon it, and let it 
dry in a gentle heat; wheix used, wet the paper 
where the wafer is to appuM, and place the back 
■of the wafer pn the i|et papsr. 

* 8 &—are Bggt coagulated u>hen boiled, and 
unable afierwarde to resume their ftiud elate ? See 
Albumen, p^ 404. 

* 90 —ITAo/ ts the ^oMse of the Rotatory Motion 
afa eliding down a T\tble? There is 

no cause for a nonentity; it is not a fact that it 
iptate. ^ • 

4— i$ the cons/rucfioiL of the Beeentrie 
Chuck?* It is a chock which has a groove and 
sliding piece across it, as well as the adaptation of 
moving round, by which means the cen^ of the 
» work appended to it may be made to turn round 
any required centre. A Mler description of, and 
specimens of work done by it, will be inserted in the 
taext volume. • 

127, \2S—Whatiethereeulttf MedicatedBarthe 
on the Coloration qf Phwere f also, It ii p^eible 
to prodMwe a blue and eeented Dahlia ? Considering 
that the water which the roots of plants shsorb is 
impr^nsted'with various salts and animal mattera 
it might* be supposed that these would affect th^ 
•color, aicwell as thrir luxuriance of growth^ At 
each is not found to be the case. Mr. Knight, we 
belike, tried numerous experiments on this subject, 
but without success | and modem gardeners have, 
of late years, been extremely anxious to procure 
dahlias scen^ like primroses; and also a red 
tabaniBm,^but have failed in the expected results 
of their ejqmments. Some plants assume in culti* 
Tation almost endless tints—for example, the garden 
ranunculus is of all colors but a light blue, but it is 
by no zne^s proved, nor even surmised, that such 
varietier depend upon the 4^7 parti* 

cular ingredient w 

IZ2—Requested the method tf French Potiehing f 
SeejMge 370. 

lls—ITAaf Ittid qf' Chalk will mark clearly 
upon C^aee ? No material will mark clearly upon 
f lass, wfesa it be either greasy or sugary; perhaps, 


for such a purpose, lithographic chalk might answer, 
if not, a chalk might be m^eof lamp*black, trea* 
cle, and gam water. Those artists who write, or 
gild npon glsss, sketch out the design flrst with a 
point^ piece of tallow. 

140— How are Magnete made ? See pages 348, 

snd 373. • 

141— How i$ Braee Bronzed? See page 398. 

142— ^ a Plwmmet be nupended over the ride 
qf aMounto^, would it be attracted out ofiteper- 
pendieularity ? Certainly, in proportion to the 
mass of the mountain, and the square root of the 
plummet’s distance from it. This was tried and 
proved by Dr. Maskelyne. 

\h\-~~)Vkat it Madder Carmine, and how pre¬ 
pared ? Madder carmine is a pigment prepared 
from a plant of that name. For the following pro* 
cesa of making it, the Society of Arts voted Sir R. 
EngerfleW their gold medal. Inclose 2 ounces troy 
of the finest Dutch crop madder in a bag of fine and 
strong calico, lai^ enough to hold three or four 
times as much, l^t it into a large marble or por* 
eelain mortar, and pour on it a pint of elean, soft 
water, cold. PreM the bag in every direction, and 
pound and rub it about with a p«4tle as much as 
can be done without tearing it, and when the water 
is loaded with colorq>our it off. Repeat this pro* 
cess till the water comw off but slightly tinged, for 
which about 5 pints will be suificient. Heat aU the 
liquor in an earthen or silver vessel till it is nearly 
boiling, and then pour it into a large basin, into 
which a troy ounce of alum has been previously put. 
Stir the mixture together, and while stirring, pour 
in gently about 14 ounce of a saturated solution of 
potash. Let it stand till cold to settle; pour off the 
clear yellow liquor, add to the precipitate a quart 
of boiling soft water, stirring it well, and when cold 
separate, by filtration, the carmine, which is 4 an 
ounce. If less alum be employed the color will be 
somewhat deeper; with less than*f of an ounce, the 
whole of the coloring matter will not unite witii the 
alumina. Fresh m^der root is equal, if nbt supe¬ 
rior, to the dry. 

\b2~~What Threehing Machine ti applicable to 
Clover Seed? The best threshing machine is de¬ 
cidedly that Mr. Meikle ; it is worked by two 
horses, and is the kind nniversally adopted in Soot* 
land, and the north of England. 

154— How is Rice Paper made, and qf what t 
Answered on page 367. 

155— How are Steel Pent Browned or Bronzed ? 

By dipping them into the liquid mentioned in 
page 398, and afterwards heating them gradually 
and evenly. w 

156— Why doee FWc/ion produee Free Bleeiri- 
city ? The same general answer given to Query 47 
is applicable to this also, for we can only say, that 
such is the nature of the electric fluid; but why it 
be so is unknown. 

159—How can Glaet Windows be rendered eemi- 
Opaque, end how made to appear Crytiallized f 
method. —Make some comnfbn paste, color it 
if yon please, and brush it over the windows, finish* 
ing it by dabbing it all over with the ends of tlio 
hairs of the brush. Water will wash it off at any time. 

2nd method.-^Take a piece of common putty, 
and dab it repeatedly on the glass till tbe effect it 
produced; turpentine will clean it off or the win- 
dowa may be painted with any oil or varnish 

3rd mefAod.—Wash the glass over with a brush 
dipped in fluoric acid i tiui wdl UMfo^tiy corrode 
the gloss. 
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iih meikod.—^ab the panes of glass over with 
fine emery powder and water, by means of a smooth 
cork. Figures or ornaments, if painted on tins 
ground gl^s, with Canada balsam, will be transpa* 
rent, while the rest remains semi>opaque. 

bth method .—Make a strong solution of Epsom 
salts in vinegar, and apply the same to glass with a 
large camel’s-luur pencil; in a short time the salt 
will crystallize, wUch will present a beautiful ap¬ 
pearance ; this may be rendered permanent, even 
in a damp place, by giving the glass a coat of white 
varnish. If you wish to imitate stained glass, grind 
with a little spirits of turpentine, for blue, Pniuian 
blue; for red, lake; &c. &c.; mix this well with 
the above varnish, which will give the crystallization 
a very pretty effect. Almost any other salt may be 
used, instead of the above, as for example, sal am¬ 
moniac, Glanber’s salts, &c. A soturated solution 
of spirits of wine and camphor is also occasionally 

employed. Water will remove any of the prepare, 
tions. 

163 —Hovi it Wire to be covered teitk Silk or 
Cation f See page 369. 

166—Ifoio can Oil Paintinfft be trantferred to 
New Cantu t Answered on page/ll. 

169—Horn it Gilding on Glut performed, tuck 
u it eometimee eeen in the chemiete' windowe 7 
By merely applying first to the glass a coat of gold 
size, according to the shape or figure you wish to 
represent; then allowing it nearly to dry, some fine 
gold leaf must be applied. 

Awither iwefAod.—Moisten the surface of the 
part to be gilded with gin; then float on the gold 
leaf and hold the opposite side of the glass to the 
fire; the spirit will evaporate, and the gold will be 
smoothly attached to the glass; then paint those 
parts of the gold you wish to remain, and when 
this is dry wash off the rest. 

X'jQ^Why dtACandlet beconu white by ttoring, 
and alito have their illuminating power increued 
thereby ? Is their illuminating power increased 
thereby ? I trow not ! all oily, fatty substances 
give the best and purest light when fresh and new, 
simply because they are then pure .—a cor. 

XTl^What will toftenhard Putty? Soft soap 
applied to the putty and allowed to remain on about 
one hour. ^ t 

173—ffw Mr Woodprepared for the ITood-En- 
grater ? The box (the only wood used, except pear 
tree for common purposes,) is cut into transverse 
sections of exactly one inch in thickness, and then 
pLned upon tlie surface, so as to be perfectly smooth 
~£0 other preparation is necessary; it may, if more 
convenient, be reduced to a perfect surface in the 
lathe. 

176 —Can Ventriloquitm be aeguired^ and if to, 
Aom ? Answered on page 396. 

I’ll—How it Paper, ifo. Kmboued? By being 


first damped, and tiien passed between engravet* 
rollers, or elM in a press between two dies. Em 
bossing of all kinds is similarly executed. 

178—JTAef it the Ground Nut, and how can Ut 
Oil be extracted t Hie ground nut is the produce 
of a South American leguminous plant, called 
ArachU hypogaa, whose pods have the peculiar 
property of forcing tbcmaelvea into the ground 
while ripening their seeds; hence called earth nuts. 
They are of a whitish color, and of an oblong form, 
are of frequent sale at the grocers ifi London, and 
will grow well in the hot-bonse, Hie oil is ex¬ 
tracted by simple pressure assisted by heat. 

1 1^—How it Black-Lead prepared for PeneiU t 
The best pencils are made of Cumberland black- 
lead, mwed up into long strips, and glued into the 
channels prepared for them. Other kinds are made 
by mixing powdered black-lead with size, and squeez- ‘ 
ing this pa.stc into the wood; the quantity of size ' 
being in proportion to the degKe of hardneai re. 
quired. The very commonest pencils, sudi as the 
Jews are so^ famous for ipaking, are filled with a 
mixture of black-lead and sulphur melted together. 
Shell-loc melted and mixed with black-lead, when 
in a melted state, forma excellent pencils, particu¬ 
larly hard pencils. According to the proportionate 
quantity of shell-lac, so will be the degree of hard¬ 
ness of them. 

181— /fow doet Nitrate of Soda act u a manure, 

and what quantity per acre it mott beneficial { Its 
action, as well as th^ of nitrate of potass, or salt¬ 
petre, is probably the dissolving various matters in 
the soil, which a sickly crop.«annut sufficiently do, 
thus rendering them more easy to be absorb^ 6y 
the roots. It answers no good purpose when ap¬ 
plied to vigorous crops, but much assists. those 
which are sickly; particularly wheat .cFops; find 
these only will warrant the expense. It is, used in 
the quantity of from half a hundred weight to two 
hundredweight per acre; fts best applicarion, ap¬ 
pears to be as ft top dressing, sowing broBf7'C^,**.' 
while the wheat is young and in blade. f 

182— /Tote ate Stencilled IMlert made t Thin 
sheets of hardened brass have the letters drawn upon 
them by luuid, or else by anotlier stencil plate, and. * 
then they are cut out with the point of a knife, 
laying the plate to be operated upon either on a 
piece of smooth wood oiwa sheet of lead. 

183— What Metal it fit for Parabolic Mirrort 7 

Those given as specula metal, page 236. , 

184— IfiM what are the Letiert on Door Platen 
filled to u to be hard and durable f Nothing is 
so good for this purpose as common black sealing '' 
iwa«. HeaFthc pUte, rub in the wax, *and, when 
quite cold, clean the whole off smoothitwith a fiat 
bung and emery powder or paper. 

Quuiu \V>. 149. 150. 164. 167. 16S. 171,174,175.0*1 ISO • 
are unavoidably transferred lo Volume II 
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Distillation.153, 206, 236 

Door plates, how filled np .. 414 

Drmning land.157 

Drawing and pain^ig. 13 

Drawing and ^rspective, 

Elements of, reviewed.... 47 
Drawing paper, joining of .. 159 
Drop of glass, query on .... 312 
Dymunical effects... 63 


Elaine, or inflammable snow 309 
Earth, the, its dimensions .. 63 
—— if generated by vege¬ 
tables .. 56 

Eccaleobion, the. 51 

Eccentric chuck, construction 

of.413 

Elcboes, remarkiible.200 

Eclipses, a query respecting 207 
Economy of gas. 6 


rssi 

Effervescing draught, sound of 207 
Egg, query on the breaking of 207 
Eggs, why coagulated by heat 413 

Eluticity, cause of.412 

Electrical amalgam.45 

apparatus ....11,43,44 

— - - attraction.177, 314 • 

-^cement .130 

-eel.253 

' exdtation .3, 43 

—~ experiments, 10, 44, 

57, 84, 106, 130, 178, 314, 
377, 392 

Ss. 1. EzdtaUoB of brows paper 
—t. Adbnl«Mi of a ftaUier^’*' 
ditto—S. Of Mveral featheai ■ 

4. Adhesion and motion of a 
^thball—5. ExdUUoaofam- . 
bet aud eeaUsg wax—S. Of 
white paper-4. 01 silk rib- 
bone—S. Of a bDnch of long 
bsir—9. Of t-pane of gl a ia— 

10. Of quarta; fte.—II. Of 
lump augar—12. Of coffee hi 
13. Of etocklnge— 

4. Of alasatubee—15. Attrac¬ 
tion of to a leatbea—16. Ita 
power given to a ball—17. Ac¬ 
tion of shown—IS. KseltaUon 
shown by <i>rushln|—19. By 
healing—W. By evnporatlvn— 

21. By slfUiw-^. By eulUng 
wood, file.—The sulphur cone 
23. Experiment with ditto—24 
(•Um wrapped in tin-foil—29. 
Vamlahed—26. 27.28. 29. Ex- 
nerimeuls with ditto—30. Glau 
ubee and fentharo-.'tl. Fea¬ 
ther electrometer—U Lever 
electromSter 88. Double fea- 
tber electrometer—34. 36. Ke- 
pnlslon of linSn threads—36. 
GiaMTeathsra—37. Tbs fright¬ 
ened head of hair—38. R^l* 
aUng feirthera—89. ^fectTk 
fish—40. Flying fedhsr—41. 
AniiRaled thread-^. !Cs- 
peuded lea f " 43. The moving 
leaf— 44, 49. Dancing images . 

46. 47. Pith balls-^.t biur.^>^4«. 
.pended kite—49. Elertni swing 
— 90. See-sew — 9l. Rope 
dancer—92. Spider—93. Spin¬ 
ning sealing was. 

Electrical jars, simple..307 

— kite. 57 

—— machine, query on. . 271 
I — ■ immense ditto ...... 105 

—— machine, piste.105 

Electricity, atmospheric.... 332 

~ compared with gal¬ 
vanism ..160 

Electricity, Ac., Lectures on, 

reviewM..*.... 71 

Electricity, printing by; .... 77 

theories of.166 

Electric fluid, oniveriality of 3 

-subterraneous passage of 96 

Electrics and conductors.... 84' 
Electro-msgnetio batteries .. 217 

— macb^.209 

.. permanent.... 220w 

' the largest. 79 

Eleetrophoros. 44 

Electro-type, 247, 303, 405, 411 

Account of apparatus-wTo en- 
' grave qi a plate of copper— 
Deposit b so^. voltale plats— 
Procure fee^mlles of medale 
—Dapeelt from a pUster east 
—An eiwraved plate—To oofy 
a Wood eagraving—MaaafO- 
neat of the appanioa.' 
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Electrometen.Ili 31S 

Th« qBadimat-^kMMura'i bvi- 
tl«—Couloaib'i TorUua, &c. 

EmetiiM .123 

EnuoftlUng, proceM of, 383, 397 

Saamel fat dial plato^Divliioa 
Dia^'^CompoaitioB of Um 
whiM nafiMl->^rMa, yollow, 
ntl. b)tM. tod black ditto, 
Eni^ind, regetable prodoc- 

tioni of.. 8 

Engrtfingbj^ranum. (See 
EteetrO'type.) 

Engratring oa mitrble.192 

EnmTingt, cleaningof .... 160 
EwHfcUl oils, diitilUtton of 359 

Etching on Woiy.259 

Erer>pointed pencil!, to make 128 

Eudiometer ... ....380 

Eiperimenti with diaca of cards 15 

■ ' glau tubes.. 48 

■ " ■ — flask of water........ 223 

Explosions, 8ub*marih^ .... 277 


Fancf woods .... 237, 252, 286 
Fantoccini figures, 4ow made 311 
Fats, different kinds of .... 267 

Fect^, preparation of. 64 

Fermentation .. 66 

Fires, colored, how produced 

255, 328,408 
Firing gunpowder bjgalranism 21 

" bj eleptridtj a.148 

nakea <j( snow, form of.... 32 
. Flames, differentlj colored .. 255 

Flint, petnfr ctjon of . 76 

PldOr-clOfR, mannfimture of 309 
Flowgr anA shell brooches .. 31 

Flowers of wax .143 

j—^amrished bj sdSp .... 192 

f^Wd f^Krriting.17& 

Foils.238 

Ta color fulls—ruby, sarni't red, 
•iiMlbyit, blue, etgik marine, 
yellow, green, sod other colura 

* Formation of pearls.. 279 

Fossil infusoria . 37 

woods, sections of.... 55 
—— seasons indicated b j .. 60 
Freexing, whj prrrentiTe of 

putrefution.160 

French mUk of roses . 32 

- shipping.. 20 

-iwlisliing .370 

Receipt for the true polUh—> 
aanthpr ditt»—improvM ditto 
—water-proof ditto — bright 
'ditto—polish for turner's work. 
Prepared splrli^-strong iwllsh. 
Friction, why productire of 

electric effects.413 

Frosts. 258 

Fmit of iiax .22, 61 

Fomigating pastiles .127 

Fungi, preserration of, 284, 294 

Fnn^n....200 

Fnaion.. \See blowpipe, and 
analysia of minei|ls.) • 

• 

Gallic acid, how procured .. 224 
Galvanism, oonduciTe td mns< 
cular «ction.118 


PAOS 

Galranism, firiiy powder by 21 

-lighting apartments by 252 

making medals by 393, 

405, 411 

Gss burner, bat's>wing .... 136 
—~ by a new proeeaa .... 304 

- - beooomy .. .. 6 

jars, graduation of.... 87 

— manufiutnre of.113 

—~ oxygen, ite preparation 

and properties.292, 299 

Gises, effect of on Tcgetation 328 

Gasometers .165 

Gem^cutter's paste ........ 192 

Geology of Manchester ....319 

Gliding of silver .104 

— process of..365, 380 

Cold powder for gliding—To gild 
bars of eoppsr—la rolw— 
Grvdau gliding—To dissolve 
gold la aqua regia—To gild iron 
or steel—By a eolation of gold 
—Amslgem of gold—To gild 
e by emugamtUeiv—Ulees and 
pofcelaia—Writings, drawings, 
ate,—Edges nf neper—Oil gild- 
lug OB wood—To gild bynur- 0 
nishlog—Copper by emaigem 
—Steel—To heighten the color 
of yelftiw gold—Of green gold 
—Of red gold—To separate 
gold from gilt copper, be. 

Glaciers, remarks on .. 270, 275 
Glass-blowing apparatus.... 201 

■ process of.242, 269 

Glass, crystallization upon .. 413 

■ drilling of ..360 

■ rendered semi-opaque 413 

— ataining of.250 

■ gilding upon.414 

- - tubea, to cut ........ 230 

——etching for thermometers 240 


Glue formed of rice...... 

.. 64 

—S— for modellers. 

..160 

-for the mouth .... 

..159 

-Turkish. 

..112 

Gluten, its properties .... 

..104 

Grafting trees. 

.. 52 


Graduation of gloss vessels .. 87 
Granite, artificial, for roads, 55 

Graphic mirror .337 

Gre^n painting.351 

Ground nut, what it is .... 414 
Gum, British, to make .... 32 
Gunpuwderfired by electricity 148 

—— by galvanism. 21 

Gymnotus, or electrical eel.. 253 


Hair, bow sorted into lengths 359 

Hair pencils. 31 

Halos, their cause .104 

Hannuniphon, the.272 

Heat increased by cold ^r .. 144 
- passing through glass.. 64 

Heliography...215 

Hops ...200 

Horlsontorium... 65 

Horn, how to be dissolved.. 271 
Hyacinths bloisomingin water 388 
Hydrogen, effect o^ on the 

saltaofrilver ..195 

Hydrometer.229 

Illustrations of Mechanics, 
review of. 62 


V&OB 

Image in a globe of water .. 232 
Immensity of the universe .. 406 
Impressions from seals .... 208 

— of Jeeves.352 

Improved milk . 51 

Incantations, theatrical .... 24 
Incubdtion, progress of .... 51 
Indestructibility matter .. 38 

Indian blow-pipe... 156 

-ink, making of.261 

— rubber tubn.344 

— ... rubber, how moulded 

into shoes.413 

Infusorial animals .... 339, 367 

■■ ■ - fossil.. 37 

Inlaying mother of pearl.... 64 
Ink of various kinds .164 

Fitparatltin of black ink—gold 
ink—ailver Ink—Imiellbla Ink 
—rad ink—frecn ink—ycUow 
Ink—China ink. 

Ink for marking linen.208 

—— aympatbetie .243 

-for zinc labels .224 

—— white .. 360 

InscriptiooB on coin, &e. .. 149 
Insects in cabinets, destroyed 287 
UUed for oddnets, 72, 272 
Insects, history of, 118,131,171 

Instantaneous lights . 48 

Iodine, where found .120 

Isomorphism, doctrine of .. 211 

Ivory, artificial .192 

- bleached.203 

—- etching upon.. 259 

Jennings's night telegraph .. 30 
Joyce’s stoves, fuel for .... 6 

Lackering, process of.402 

Toprapara bniu work—To clean 
old work—To Iny on the iieker 
—Lacker for braaa—I’hiloao- 
phical iutnimenU—Watchei. 
wntch keya, he.—Of varloua 
Unta. 

Lacker, receipts for.312 

Lapidary’s apparatus.273 

Lathe c]^|i^f.345, 401 

. - description of.. 137 

Laws of Matter mid Motion, 

review of. 38 

Leather, liquid..280 

- patent, vamish for.. .wl2B 

Leaves, caata of.^159 

Lenses, formation of ...... 347 

-for microscopes.133 

Letter weights. 361 

Letters on door-plates, how 

filled up .414 

Light, tito Bude, Argand, 
Be^, Drummond, &c. .. 187 
Lq^t, U it a substance or a 

power . 56 

Li^t, how deep it penetratec 

into the ocean ..Jfi 

Light, instantaneous . 

— a p^ter . 

— houses, new ligkf fw.. 64 

Lighting by galvanu<n .... 252 
Lightmng, rapidiV ^ ..121^ 

-difference of sheet and 

forked. 
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FA«B 

Lightning cause of.^2 

■ subterraneous passage of 96 

Lime cement .317 

-separation of, from mag¬ 
nesia.272 

List of chemical substances 260 
Litmus, discoloration of /... 172 
Lobsters, why reddened bj 

boiling.160 

Longevity of bees .389 

Lucifer matches, to make .. 48 
luminous animus.138 

Mackerel sky...190 

Madder carmine.413 

Magic lanthorn, constrnction 

of. 17 

Magic lanthorn, screens for 35 
' sliders for .36, 223 

— ■ - mirrors . 10 

Magnesia, separation of .... 272 
Magnetic rel^ons of metals 12 

■ conjnring box........ 41 

Magnetism, its cause.. 72 

Magnets, to make 306, 348, 373 

By clsctro* nagnetism —fro- < 
duced by tortiou^Vereuuioa 
—Ills solar ray->Mr.Cantoii's 
msthod of friction—Making by 
singlo touch—By conlnct—l)r. 
Knight's mothod—Duhamel's 
neihod — Mr. Mitchell's, or 
doubls-toucfa method—Horse 
shoe magnets—Profeeeor Bar* 
low's method — Mr. Knight s 
iron pasts magneU. 

Magneto-electrical machine 257 
Mandril, query on the motion 

of.176 

Manchester as it is, review of 318 

— - its geological features.. 319 

Marble, British.266, 291 

-cleaning of.232 

■ engraving on.192 

■ ■ polishing of .309 

Marbling paper, &c. ...... 302 

Mariner’s compass, discovery 

of. 71 

Marking linen, &c. 16, l^Kc. 

Marmoretum cement. 72 

Materials for paper .. 42, 85, 94 
■ photogenic drawing .. 26 
Mathematical combinations.. 241 
Matter, indestructibility of.. 38 
M^uring he^hts by boiling 

water . 12 

Mechanical powers .... 150, 155 
Medallions,castingof190,213,239 

Medallion wafers.413 

Megilph .232 

MelUte. 68 

Melloni’s perpetual motion.. 193 

Metallochromy^.168 

Metals, conducting power to 

heat. 64 

Metals,their magnetic relatioasl3 

Meteoric paper . 80 

Metcoira, the Novem^r .... 4 

Meteorology, advantagea of 180 

-ancient history of 36,117 

-Microscopes, the use of .... 128 

—» end teleeoope.376 

> compound, described.. 161 


FAQl 

Microscopes, simple .133 

To mak« a Stanhope lens—Sphe¬ 
rical leases—Water ditto — 
Vanish—Katnral dltta 

Microscopic objects.276 

-cutting of.145 

-mounting of 196,244, 274 

Migration of swallows 219 

Milk and casenm. 51 

— improved . 51 

— — pails, of zinc... 80 

— of roses. 32 

Mineral oil... 61 

— ■ ■ precipitates .272 

Minerals, a^ysis of 245,222,169 

Minute objecti. 16 

Modeller’s glue ..160 

- wax .272 

Moisture in plants .159 

Morales.126 

Mosaic work ....351 

Moss .103 

Moulds, elastic .165 

Mouldinesa, how prevented lf2 

Mouth glue.;.159 

{Muscular action promoted by 

galvanism. 118 


Mushrooms, effect of^ upon 


the air .255 

Mysterious circles . 15 


Nail making in America.... 6 


Naphtha .. 61 

Narcotine...123 

Nature o( coal. 61 

Nautilus .103 

Needle, why a fine one floats 56 

Night telegraph . 30 

Nitric acid, action of on char¬ 
coal . 88 

Nomenclature, chemical 230, !l60 

November meteors. 4 

Nuts, preservation of.368 


Oak trees for shipping .... 15 

Objects, minute . 16 

Oil on water, effect of...... 133 

- paiDtinK265,316,340,371 

Nreeasary loi% and malcriala— 
Principal colon for paiaUng— 
Tinb, how compost—Cau> 
Uou In mixing ditto—Portrait 
painting—Procaam for paint¬ 
ing flaah—Uiaperiea—Back- 
groand. 

Oils, different kinds of .... 267 
—— essential, how distilled 359 


mineral. 61 

purification of ...... 208 

Optied deceptions. 71 

O^anic and inorganic king¬ 
doms .Ill 


Ornaments for moulding.... 259 
Oxalic acid found in lichena 88 
Ox EiJl paste, preparation of 359 
OxM^on ot copper'plates .. 154 
Oxygen, properties <».. 292, 299 

I. Praparation of, from vegata- 
blen—S. Black manganaao—S. 
Ditto, and tulphnrle acid—4 
PrapaTiiUon of cbiorata of po- 
tMN—5. Combustion of a tapar 
—4. IS tHBarantcolorad Ugbla 
—IZ. Ke-Uadlaa ansaily-ax- 


tlnguUhed fire—14. Ignition of 
charcoal—IS. St. Combustion 
of the diamond, aulphnr, pboa- 

R honii, ditto under water, 
lomberg'i pyrophorus, of a 
wateh.sprli^, xinc. lime, apU- 
mony and cut Iron—23, 24. 
Supports animal life—25, 26. 
Causes the red color of the 
blood—4r. Speolflo gravity of 
—28. Neutral properties of— 


talllc oxydes—BB^'Gallates— 
34,35. KestoraUon of the color 
of litmus—86. ^RestoraUon of 
faded ailka—37. Bleaching ef¬ 
fects—38. Change of coloi^^ 
sulphur. 


Fainter, rules for guidance of 311 
Fainting dioramic views .... 287 

— Grecian tr Fenian.... 351 
' magic lanthorn sliden, 

, 36.223 

' materials for ....266 

-in lamp-black and soap 271 

-in oil.. 265, 316, 342, 371 

— sailclotH*.285 

— terms, &c.13, 54, 91 

— — ■ transparencies ...... 195 

Panorama.100 

Paper, different kinds of.... 43 

■ tracing.124 

-materialsfor .{42, 85, 94 

— metetKic. 80 

-nantilaa. 10^ 

— origin of.200 

-paste. 62 

■ ■ ■■- powdw,or polliu^.a 62 

' sizes of.. 46 

Papier mach^. 61 

ParabolicItliirTora, metals 4^ 

Parlor Magic, reviewwt^... 
Parhelia and paraselente*..»104 

Pastiles, fumigating.. 127 

Paste for gCm cutters ...... 192 

- icDperishable ........ 868 « 

Fearli; bleaching of.. 96 

- formation of. s . 279 

Pendlsaever pointed, to make 128 
—— hair, to manu^ture.. 31 
Pendulous printing press.... 6 

Pendulum. 74 

Pens, manufacture of ...... 218 

Perfume of flowers, to extract 16 
Perpetual motion, MellGihi’s 193 

Persian painting...... 351 

Fetrifae^n, nature of.75 

— artifle^. 76 

Petroleum . 61 

Phantasm^oria . 17 

— screens for. 35 

— sliders for ... .gy.282 

Philosophyin Sport, review of 263 ^ 
Phenaklsticope............ 72 

Fhoaphoma, oMd in lucifen 311 
Photogmiic drawing, Rt, 26,34,68 

■ ■ I ■ applkation of ..^.27, 34 

— new papejrfor .109 

— by artifi&al light .... 69 
— Dagnerre’snoteb ....116 

Phrenology.385 

Pictures, cleaning of 232 
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VA»k 

Pietuet, tnnaferrmg to new 


..411 

nth ballf, to make........ 179 


Planetary omtumi cauae of.. 309 
Plants grown in watff. .141,147 
—— internal stroetiire of .. 353 


Imnmoiis ..400 

>— moisture in.159 

Plumbago. 6B 

Pneumatic ^Iterer, Beart's.. 50 

— Palma's. 50 

telegraphy Crosslej's.. 4 

Polishing, French .370 

marble .309 

^ " ■ plaster figures....180 

■ I stones, gems, &c .274 

— wood in the lathe .... 110 


Fbnds, why certw of them 


do not freeze .104 

Poor man's bardineter. 96 

Portr^t painting.316 

Postage, new .t.288 


Potassium, bow procured .. 200 
Preparation of m ....113 

-canTtssfor^mtera ..128 

Prepared charcoarior fuel .. 6 

Preserving birds, 8te .5, 30 


—insects .131 

—paste for.. 8 

Printer’s rollera, to make .. 388 
Printing W electricity ...... 77 

■ " imiwoTementin.241 

^Prints, to copy.... 7.232 

— hOw tran^erred to wood 271 

Promethean iq&tches . 48 

Pratea^i^ures, how painted 312 
PiflnpfTcmporary ilhuUcal ..112 

Purji^ ofCaMius.278 

Patrifaction,preTeute^yfro8tl60 

103 

• • 

QulcksilTerboatSiprincipleof 176 


Quills, to clarify .. .^. 6H 

Quinine .123 



RaUwa^8....172, 181, l97, 214 
Raii^w, why ring formed.. 72 
Rain and the rainbow . S.... 186 

Rain guagea.250 

Raising vessels by wind .... 288 

Rapidity of lightning.125 

R^ty of the air. 15 

Razor, why improved by dip¬ 
ping in hot water... 160 

Riumr Strop paste.240 

Re-production of statuary .. 48 

Reain bubbles. 63 

Respiration of animals...... 45 

—— of fishes. 72 

Revival of inscriptions.149 

Rice glue. 64 

— harvest in Germany ., 328 

-paper.367 

Ripple marks.190 

River scythe.235 


Roads, artificial grar'te for .t 55 
Rose, bleaching Tf, By sulphur 32 
Rotten wpod, why luminous 72 


SuUcIo^, painting of..285 

Salts, chemical.101 


riet 

Scoq>iQn in Rn g lonJ ..280 

Scre^ for magic lanthoms 35 
Screw cutting in the lathe .. 197 
Sculptor’s models, composi¬ 
tion for .166 

Seala^ leaden moulds for.... 328 
—— fine impresakm from.. 208 

- of bread, gum and glass 184 

Seasons, fcc. indicated by 

fossil wood. 60 

Sections of foesil wood .... 55 

•— of recent wood .146 

Seeds, how known to be ripe 112 
— method of dissecting.. 315 
Senative leaves, bow made.. 312 

Serpents.Ill 

Shdts, cleaning of. 95 

Shipping, French.^. 20 

-oak trees for. 15 

Ship and sea, automaton.... 73 
Shoes, bow made of Indian 

• rubber.413 

Shot, manuf^ture of.168 

Sidereal Heavens, review of.. 406 

Silkworms, kinds of..151 

Silver, ^w gilt .104 

Singing of a kettle expluned 72 
Slitting stones, gems, &c. .. 274 
Snow, form of the flakes of.. 32 

- infiammsble .309 

__ why it i^white.207 

Soaps, difierent kinds of.. .. 300 
llani Maps—marbled—eoft—Na¬ 
ples—pvarl or almood cream— 
hard luilet—WiDilsor-.*4oap au 
bouquet — ciBoamon foap — 
orange flower—musk—bitifr 
almupd—Uansparcot— Caslile 
—cocoa But oil soap. 

Soap, liccoeur’s arsenical.... 8 

—— suds for nourishing 

*fluwer6. ..192 

Societies, learned of London 320 

— literary of London.... 320 
Soda, nitrate of, as manure.. 414 

Solders.270 

Soot as manure .._. 80 

Sounds of volant bodies, why 176 
Spectacle Secrets, reviewed.. 23 
Specula for telescojws, alloy 

for.240 

Specula for telescopes, form¬ 
ing of .347 

Spider, the.136 

Sponge, bleaching of.398 

Springs, pht.iomena of 394, 378 

Staining glass.2.50 

Stains removed from books.. ICO 

Stanhope lens.133 

Starch formed into sugar.... 112 
Statuary, re-production of .. 48 
Steam boiler described .... 225 
—- engine explained.289 

— towing on canals .... 246 

—— weight of .232 

Steamer, lengthening of a .. 255 

Steel, kinds of.382 

—— preservationoffrom rust 160 
- pens, how browned or 

bronzed .413 

Stencilled letters, bow made 
Still, description of. 

StoboBcope '2 


vaea 

Stones used in the arta ....205 


Storm glasses .. 112 

Straw hats, how whitened .. 160 
Structure of plants ........ 355 

Strychnine ...123 


Substances, anti-inflammable 101 
Sugar, decomposition of 144 

—— from wood, starch, See. 112 

- kinds of.... 326, 334, 363 

Sunbeams, why do they extin¬ 
guish a fire...16# 

Surf of the aea, cause of.... 237 
Swallows, migration of .... 219 


Tanning.. 334, 357 

Tea.188 

■ . plants used for .258 

Teeth of wheels, laying out the 167 

Telegraphic alarum. 49 

Tele^pe and microscope ..376 
Tellurian, horizontal .250 


Terms of art.13, 54, 91 

Test tubes, graduation of.... 87 

Temperature .135, 142 

Thaw, its effects on houses,&C.160 
Chaumatbrope explained.... 263 

Theatrical fires.328 

—— incantation. 24 

Thermometer.115 

Threshing machine, best.... 414 

Thunder storms.. 199 

—— effect of, upon beer .. 56 

Tin ware, lacker for.312 

Toads in museums .. 56 

Tobacco pipes, query on.... 360 
Tortoistthell boxes, how made 408 

- imitation of .240 

" joining of ..400 

Tous Icff mois, a fecula so 

called, what. 72 

Tracing papers.. 124 

Transferring of prints .. 72, 304 

■ pictures.414 

Transjiarencirs, painting of.. 195 


—— box for.330 

'Traveller's live preserver.... 288 
Trees, on the grafting of.... 53 
Trisecting an angle 207,312,336 
Tunnel tlirough the Alps.... 192 


Turning large balls ...... ,.361 

Typotace... 1 255 


Vancouver’s cement.. 271 

Varni&h for booU and shoes 296 

—— balloons...128 

—electrical purposes.... 80 

— — lenses ..134 

- patent leather.128. 

Vegetable life, tenacity of .. 368 
~ productioUB of England 8 

. . skeletona, to make.... 52 

Vegetables,.re8piration of .. 44 


V^tation in araesiic ...... 68 

Ventriloquism.^86 

Vermillion .328 


Victoria ftegina, accoxot of., 21 
Vi« ^’g ar aromatic, to make .. 56 


Ultramarine, making of.... 
Universe, immensity o< the . 4''6 
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rMt 

Wtftn» Bttrafiwtiirs of .. •. 167 

— modalUoo.41S 

Voah balli, Co moke .SOI 

Wateh-fluwf» qaeiy on.... 413 
Woter, ocCioo of oa ndted 

glMi.^.153 

Wotar u aa allBait .163 

flAet off in • newlf • 

patotod room .207 

Watar inpregnitadwith inm 159 
poriOeiUdra of .152 

— rendered eddvtlunloe 199 

Water«q>oats.121 

WaX| how bleechol.160 

—-p> dantiat*s.360 


MM 

Wa^:BNdaninc .272 
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